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THE GANZ SYSTEM AND THE LONDON ELECTRIC 
RAILWAYS. 
There is food for thought in the fact that the di 


rectors of the Metropolitan and District Underground 


Railway have decided to use the Ganz high-voltage 
tri-phase ystem in the lectric equipment which is 
to be carried out on these two important roads Che 
election wa made from a large number of com 


peting bidders, among whom were included the repre 
entatives of the leading electrical firms in this coun 
I It is stated that the choice of the directors was 
based upon the fact that the Ganz bid was $1,00.,000 
American tender, and that 


cheaper than the lowest 


he operating expense were represented to be 30 per 
cent lower than those of the low-voltage, direct-current 
ystem as used in this country American practice is 


Oo generate high-tension alternating current for trans 


mission, and transform it at substations to low-tension 
lirect current for use at the motor the usual potential 
being about 500 volt In the Gang yaten i used 
in the new I[tallan road, three-phase urrent of 20,000 
volts potential | upplied to the line ind is tran 

formed at sub-etatho to 000 volt at which high 
pressure it ta ueed directly at the motor The Hun 
arian engineer have ceeded in overcoming the 
dimMeculti« of insulation which are ittendant upon 
the use of such high pre ure, and have apparently 
gained all the resulting economies of construction and 


operation 


It can justiyv | hmaiene that America the birt! 
place and the home o woe ful electric tract 
We have hitherto led the world both in the improve 
ment and development of thi yatem of transporta 
tion, and to many people it will come a omething 


of a shock that a Buropean firm should apparently 


have moved ahead of u in the improvement of the 
irt if the contract hould be ecured by the Buda 
pest firm it will be but another illustration of the 


fact that, however upreme a nation may be in any 


particular industry, it in never afford to rest upon 


laurels it must be prepared to meet an ever 


extending competition, a ther nations begin to cente! 


their intelligence and skill upon the improvement of 
existing systems and plant 
> - 
CUP-YACHT D&SIGNING 
Since the year 1893 
for the 
bility of designing a defender has rested upon the 


when four yachts were built 


defense of the America” Cup, the responsi 


shoulders of one man whose name is identified 
throughout the yachting world with the fastest craft 
that have ever hoisted canvas in an international cup 
race Although the cup has proved on three memor 
perfectly safe when its defense 


Herreshoff, it is believed that 


able occasions to b« 
Was intrusted to Mr 
better assured if more 


ite future security would be 


than one designer were engaged at each contest in 
the production of an “America” Cup defender. The 
task of constructing the fragile hull of a 90-footer 


; 


and giving it the necessary strength to carry its enor 


mous toad of lead below, and above ites towering 
spread of canvas, requires both skill and experience 
Experience and an accumulation of well proved data 
are especially valuable, for it is a well-known fact 
that yacht designing is not an exact science, not, at 
least, in the sense in which bridge construction may 
be sald to be so 
a man of rule-of-thumb methods altogether, and there 
are even today many points, both in the modeling 
of the boat and in her sail plan, which are. deter 
mined, not by acientific formula, but by the particu- 
lar fade or prejudice of the individual designer, One 
man prefers bluffer bows and leaner quarters; an- 
other thinks that better results come from a straight, 
sharp entrance and rather full, broad quarters, as 
in the “Shamrock” of two years ago. In one sail 


Originally the yacht-builder was 


plan we see the cloths running parallel with the leech 
in another they are cross-cut; while the controversy 


Scientific American. 


to whether sails should be as flat as the proverbial 


board, or whether they should have left in them 


omething of that bagginess to which the English 
yachtsmen who succumbed half a century ago to the 

America” largely attributed their defeat, is still a 
matter for conjecture One yachting sharp believes 
in setting up his rigging perfectly taut; another will 
tell you, as the father of a noted yacht designer in 
terested in the last cup contest did, that “Shamrock 
lost the races because the rigging was not slacked up 
to the degree which insures getting the best results 
out of the ails! 

All of which goes to prove that there may be more 
things in yachting philosophy than have yet been 
dreamed of, and the steady increase in speed which 
has taken place of late years gives reason to believe 
that we have by no means reached, in form of hull 
or in sail plan, the theoretically perfect racing craft 
The more designers of cup defenders, then, the more 
ideas, the more proved and reliable data, the more de 
velopment, and, most important of all, the less possi 
bility that the successful defense of the cup will céase 


with the incapacitation or death of one individual 


For thi reason W are rlad to note t it tl 
there ire two yacht designer engage 
of defending the America Cup, and the more 0 


ving built from Mr. Crowni 


as the yacht which is 
shield desigt is of a type which will differ ver) 
called 


widely in some respects from what might be 


the typical Herreshoff model Although no particu 
lars have yet been given out, it is practically certain 
that the new Herreshoff boat will be an improved 
Columbia ind will embody in herself the accumu 
lated experience wh 1 has resulted from the con 


truction and sailing of the Vigilant” and “Defender 


ind “Columbia It is also probable, in spite of cer 
tain sensational rumor! to the contrary, that the 
new Watson boat which is building at the Denny 


yard will be in all respects a standard Watson craft, 
Valkyrie 


rhere wiil be 


the lineal descendant of the Britannia 


Meteor and last year Sybarita 


far more likens between the Watson and Herreshoff 


boats than there will be 


between the Herreshoff and 
the Crowninshield craft; and, strange as it may seem 
it is possible that from a yacht constructor’s purely 
technical point of view, there will be greater inter 


est evinced in a contest between the two America 


raft than there would be between the Herreshoff boat 


ind the English challenger 


Ihe Independence whose plans are fully de 
el wher | in attempt to apply to the %0-foot 

ol 
yachting ha greater ingenuity o freet nventive 


ne been shown than by the designers of these lit 


the rater \ wide variety of model many cf them 
positively grotesque, have been built and tested: boats 
flat-ended 


others with keel bal 


of great beam and enormou overhang 
boats, boat with wing ballast 
last, and others with none at all; while out of the 
competition there has been evolved what is known 
as the scow-form of yacht, which | for its size, by 
far the fastest sail-driven craft with a single hull in 
the world rhe “scow has enormous overhangs, a 
flat floor and a hard bilge Her beam is ridiculously 
heeled her model is. such that 
doubled 


lifted often entirely out of 


wide when she is 


het ailing-length is almost while the 
weather half of the boat 
the water, is depended upon to give the boat stability 
rhe “Independence” is practically of a modified scow 
form, with the deep fin-keel and lead ballast of the 
When she heels 


to a breeze her sailing length will be 


typical 90-foeter hung beneath it 
increased far 
beyond that of any previous cup contestant, and un 
less there is any serious difficulty with the steering 
and control of the boat when there is any weight in 
the wind, the great spread of sail which she will 
be able to carry, coupled with her relatively smal! 


displacement, should render her an extremely fast 
yacht 
--—- i 
YELLOW FEVER 

Now that we have before us the full and authentic 
report of the proceedings of the Pan-American .Medical 
Congress held in Havana 4th to 7th of February, the 
most important subject of which was the presenta 
tion and discussion of the report of the special yellow 
imiseion, we are able to form an unbiased 
degree the far- 


fever co: 
opinion and to 
reaching influence which the findings of this commis- 
sion will have upon the theories of the causation of 
disease and of contagion and infection, as well as upon 
vaccination and preventive inoculation 

Summarized, this report is as follows: Yellow fever 
cannot be communicated by contact with the patient 
or with the clothes or other articles worn by a. patient 
before pad during the course of the disease, although 
they may be tmpregnated with the excretion of the 
body rhe disease is, therefore, not contagious. It 
can, however, be communicated by inoculation if a 


estimate to some 
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small quantity of blood from a yellow fever patient, 
taken during the first two days of the disease, is in 
jected into a healthy person. If, however, the blood 
is taken later in the disease, or before the attack has 
set in, no result is obtained 

Yellow fever is communicated, however, by the bite 
of a particular kind of mosquito (the Culex fascinatus) 
that has previously bitten a yellow fever patient dur 
ing the first two days of the attack It takes twelve 
days for the peci fic 


Healthy 


mosquitoes before the 


poison to develop in the mos 


quito persons bitten by such inoculated 
twelfth day after the contam 
ination of the insect 


those 


showed no symptoms of the 
after the twelfth day, 
tricken with yellow 


disease, whil bitten 


without exception, were fever 
after a lapse (period of incubation) of from forty 
six hours to six days Disinfection of houses and 


belongings of yellow fever patients, fumigation of 
letters from yellow fever districts, and quarantining 
of passengers from infected localities would therefore 


1 


be unnecessary, provided the mosquito were destroyed. 


The report concludes While the mode of propaga 
tion of yellow fever has now been definitely deter 
mined, the specific cause of this disease remains to 
be discovere: In the numerous reports of yellow 
level! 


‘pidemics in this country and abroad, and in 


the lengthy and erudite dissertations in medical 
literature, we find that the theory of contagion was 
by no means universally accepted by medical author- 
ities, and was disputed as early as 1812 by Dr. B 
Colomar in his report on the yellow fever epidemic 
in 1811 in Spain We can therefore readily accept 
the demonstration of the commission of the non 


contagiousness of yellow fever There are, however, 
many peculiarities in the transmission of the disease 
recorded in medical literature 


be fully 


which cannot, as yet, 


explained by accepting the statement that 


the mosquito is the only carrier of the disease virus 
It is true we can explain why General Butler succeed 


ed in stamping out yellow fever in New Orleans by 


establishing proper sewerage and rendering the city 
habitable and healthful, but unhealthful for the Culex 
fascinatus, and why the epidemics invariably cease 
when the average temperature of the air falls below 
70 deg. F For we know that the insect cannot live 


i a cool atmosphere 


1 clean places or 
Other malarial diseases have been stamped out in 
certain localities by planting eucalyptus trees, which 
by their rapid growth and greed for moisture drain 


swampy place or by the artificial draining of swamp 


thereby making it impossible for certain species o 


mosquitor which are the carriers of the fever to 
n these localith We cannot, however, as yet 
| manner the virus is transported over 
great distance of land o1 ea, distances too great 
for the culex to traverse We must look for an ex 
planation in the results of experiments which will 
determine what is the sapecific virus and what is its 
origin For it is very plain, almost self-evident, that 
it is not a bacillus or coccus It must be ascertained 
whether or no the eggs and larve of the infected mos 
quito (for it is the female insect only which sucks 
the blood of animals) carry within them the specific 
poison in a latent form to become potent in the fully 
developed insect, and if so what are the most favor 
able conditions of climate, temperature and surround 
ings for the development and life of the insects 
Finally we must learn what is the most practical and 
effective method of destroying the insects and their 
eggs and larva 

When these questions have been answered we will 
be able to stamp out yellow fever and a number of 
other epidemic and endemic diseases and make the 
so-called “foci of such diseases as yellow fever in 
Havana and the West Indies, and cholera in India, 
salubrious instead of disseminating depots of scourges 
for the whole world 

> + +a 
NEW METHOD OF AERIAL TELEGRAPHY. 

M. Paul Jegon 


for use in aerial telegraphy has for its object the 


The ingenious system devised by 


localizing of messages sent by a given transmitter, so 
that of a given number of receivers within its radius 
of action, each post will receive the message intended 
for it and no other; it is not intended to assure the 
secrecy of the message Each of the receiving sta 
tions has two masts of unequal length, and each of the 
masts is provided with a separate coherer and bat 
tery The two circuits have in each of them a coil 
wound upon an iron core side by side, but in opposite 
directions, so that when a current flows in one of 
them an induction effect is produced in a third coil 
wound upon the core, but when both circuits act the 
effect is neutralized and the third coil is not acted 
upon. The third coil is connected with a galvanometer 
to indicate the presence of the signals. The case of 
two receiving stations of this kind, 1 and 2, placed 
at different distances from a transmitting station A, 
may be considered, and it will be found that communi 
cation may be made with one or the other at will. 
The transmitting station has two masts of unequal 
length, and the longest of these gives waves which are 
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powerful enough to reach the station 2, and act upon 
its long mast, but not upon the shorter; thus A, by 
using the long mast, may communicate with B and 
deflect its galvanometer As to the station 1 which is 
nearer A, the distance is so much shorter that the 
waves may act upon both the long and the short 
nasts, and as the effect of the two circuits is neu- 
tralized the galvanometer will not be deflected. In 
ye seen that A communicates with 


this case it will 
station 2 but not with 1 To produce the contrary ef- 
fect the short mast of the transmitting station is used; 
its waves are not sufficiently powerful to act upon the 
distant station 2, nor even upon the shorter mast of 
station 1, but they act upon the long mast of 1, and 
the galvanometer is accordingly deflected. By a proper 
disposition this system may be applied to a number 
of receiving posts placed at different distances, and 
each receives its proper message. 
—> + 6 + ———— 
BUILDERS’ TRIAL OF THE “ ILLINOIS.” 

The builders’ trial of the U. S. battleship “Illinois” 
took place off Cape Henry Tuesday, March 12. The 
‘Illinois” left the dock at the Newport News Ship- 
huilding and Dry Dock Company's yard at 7 o'clock 
4. M., proceeding down Hampton Roads to Old Point 
Comfort and Cape Henry, then to sea about 25 miles, 
where the trial for speed was made The greatest 
speed, which was taken by log, was 16.2 knots, during 
which time the engines developed 11,920 I. H. P. at an 
average of 108.5 revolutions, and under a_ boiler 
pressure of 175 pounds The vessel had been lying 
beside the dock for ten months, and her foul bottom 
1ccounts for the poor showing in speed. From the 
high horse power developed the indications are that, 
with a clean bottom, she will exceed the speed of her 
sister ships on the official trial. The “Illinois” is 
fitted with two sets of triple-expansion engines with 
cylinders 33's, 51 and 78 inches in diameter and 48 
inches stroke There are eight single-ended Scotch 
boilers 15 feet 8 inches diameter and 9 feet 11%, 
inches long, with 685 square feet o° grate surface and 
21,649 square feet of heating surface. Forced draught 
is furnished by eight blowers 60 inches diameter and 
14 inches width of tip, each run by a 5 by 4 double 
engine, The propeller is 16 feet 9 inches diameter and 
set at 17 feet 3 inches pitch. The builders are well 
satisfied with the showing made and are rapidly pre 
paring the vessel for the official trial, 

>-e-+> . 
THE PATENT OFFICE.-RESIGNATION OF THE 
COMMISSIONER OF PATENTS 

We are advised that the President has received the 
resignation of Charles H Duell as Commissioner 
of Patents, who is about to return to active practice 
in this eity, after having held the position of Com 
missioner very acceptably since February 5,.- 1898 

At the beginning of his administration he found 
the work in the Patent Office greatly in arrears, and 
at once set about devising means to bring it up to a 
more businesslike standard. His success in this direc 
tion is a matter of record and the present celerity 
with which applications receive attention, despite 
their increase in volume, is a satisfactory proof that 
his efforts have not been in vain The promptitude 
with which applications can be acted upon is helpful 
to inventors from the fact that it tends to keep alive 
their ideas and stimulate further invention It fre 
quently happens that important industrial enterprises 
are dependent upon the prompt or tardy action of the 
Patent Office officials, hence it is to be hoped that 
the present efficiency will continue, and if possible 
be improved 

Mr. Duell also brought order out of chaos in reform 
ing the distribution of printed copies of patents which 
are so largely used by attorneys and inventors by plac 
ing at the head of this division a competent, active 
business man 

The printed patent copies were formerly stored in 
various nooks, corners and hallways difficult to find, 
often in the wrong places, improperly or carelessly 
humbered, entailing an amount of worry and delay 


nh their procurement that was extremely annoying 
to the attorney and inventor 

On account of the vast accumulation of printed 
copies and the storage space required only seventy-five 
copies of each patent are now printed, unless special 


orders are received in advance of the printing By 


this change much less shelf space is needed and a 
Wiving of room is brought about 

The new head of this division, with the approval of 
the Commissioner, has had erected many new alcoves 
of shelving readily accessible in the upper galleries of 
the Patent Office, where every patent, arranged in 
consecutive numbers, can be quickly obtained or 
“pulled 

An accurate daily journal is also kept of the ex 
hausted patent copies by means of which the con 
dition of the whole supply is readily noted, There is 


& pressing need for more room in the Patent Office, 
especially for the safety of the records in the assign 
ment division, where it is reported about one thousand 


leeds a day are received for record, These valuable 


Scientific American, 


records are exposed to the danger of fire, a condi- 
tion that would not be tolerated in any well managed 
institution, and one which is a menace. 

During Mr. Duell’s term of office the new system 
of classification has been introduced, the intent of 
which is to grade patents into kinds or classes so that 
the state of the art can be readily determined. Owing, 
however, to the multiplicity of subjects and sub- 
divisions and the differences of judgment among in- 
dividual examiners there appears at the present time 
to be no special advantage in the work accomplished 
over the old régime. The new Commissioner will 
need to give the system careful study if any improve- 
ment is to be effected. 

Mr. Frederick J. Allen, of Auburn, New York, 
has been appointed to succeed Mr. Charles H. Duell 
to the important position of Commissioner of Pat- 
ents, and will soon assume his new duties. We trust 
the new Commissioner will not only maintain the 
present standard of work, but greatly increase its 
efficiency. 





RUSSIAN ARMY AND MARINE. 

The Russian empire, occupying as it does such a 
vast extent in Europe and Asia, needs for its security 
the greatest army now existing. The present recruit- 
ing laws permit of mobilizing, in case of war, twenty- 
two classes of seven hundred and fifty thousand sol- 
diers each, or, allowing a considerable margin, at least 
thirteen millions. This immense army must not be 
considered, however, as an instructed and mobilizable 
corps; it may be admitted that about four million sol- 
diers ready for the campaign could, if necessary, re- 
spond to the cail of the Czar. The Emperor is the 
supreme chief of the army, and no parliamentary as- 
sembly has the right to question his acts. Usually, the 
Minister of War acts as intermediary between the 
Emperor and the troops, and in such capacity his 
authority is of the greatest. To the Ministry of War 
are attached the higher Council of War, the Supreme 
Court of Military Justice, and the Military Cabinet of 
the Emperor; the War Department is divided into a 
Chancellery and eight grand divisions: Etat Major 
general, intendance, artillery, engineering corps, 
health, military schools, Cossack troops and military 
justice The military territory is divided into 12 
grand departments, at the head of which are the offi 
cers bearing the title of commander-in-chief; these 
have the command of the troops stationed in the 
region, those belonging to the territory and those of 
the various establishnients. In several of the regions, 
in Finland, at Wilna, Warsaw, Moscow, Kieff, in the 
Caucasus, in Turkestan, in Siberia, and the Amout 
district, the commanders-in-chief are invested with a 
higher political authority, and take the title of Gov 
ernor-General, The distribution of the Russian troops 
by army corps is not uniformly established, as in some 
other countries of Europe, It may be admitted, how 
ever, that in European Russia 52 divisions of infantry, 
52 groups of mounted artillery, 23 divisions of cavalry 
and 44 batteries of mounted artillery constitute 25 
army corps, of which two are in the Caucasus region 
Beyond the Ural, in Siberia, in Turkestan and the 
Amour region, and, at present, in Manchuria, the 
organization is variable, and depends upon circum 
stances 

The corps of Russian officers is recruited in a great 
part from the Lower Military Schools, of which there 
are seven for the infantry, those of Kazan, Odessa, St. 
Petersburg, Tchougouiev, Tiflis, Wilna and Irkoutsk; 
two for the cavalry, Elisabethgrad and Tver; two for 
the Cossacks, Novocherkask and Orenburg. The re- 
mainder of the officers come from the Body of Pages 
of the Emperor and the Military Schools. These latter 
schools are open, in principle, to young men of all 
classes of society, including the under-officers and 
private soldiers; they are located at St. Petersburg 
and Moscow The preparatory instruction for these 
schools is obtained at twenty-four cadet schools and 
three preparatory schools. For the higher military 
instruction four Military Academies are established, 
the Nicolas Academy of the Etat Major, the Michel 
Artillery Academy, the Nicolas Engineering Academy, 
and the Academy of Military Law. The Russian army 
on a war footing is composed of five contingents of the 
active army, thirteen contingents of reserve and four 
of militia of the first class; all these troops: have re 
ceived the necessary instruction and have been 
grouped by the officers of the active army and the 
officers of reserve. The militia of the second class has 
received no military instruction. The Cossack troops, 
which form a unique feature of the Russian army, are 
recruited in a special manner, and are clothed, 
equipped and mounted at their own expense; the State 
furnishes only the arms and ammunition The effec 
tiveness of the Cossack troops on a war footing would 
exceed 250,000 cavalry 

As to the Russian Marine, it may be remarked at 
the outset, that Russia has but a small coast develop 
ment, and it is easy to defend by means of coasting 
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cruisers and line of torpedoes, without counting the 
ice, which forms during several months an impassabie 
barriet around the Baltic ports. The entry of the 
Black Sea would be stopped by the fleet of modern 
battleships constructed on the docks of Nicolaieff and 
Sebastopol. For some years since, the efforts of Rus 
sia have been directed toward the extreme Orient, 
and the vessels which are being constructed are de 
signed to reinforce the Pacific fleet, being thus upon 
the open sea; the ports of Viadivostock and Port 
Arthur are constantly developing, and new vessels are 
being constantly sent there. 

The Hmperor is the supreme chief of the Marine, 
but he delegates his powers to one of the members of 
the Royal Family, this being in the present case the 
Grand Duke Alexis. This Admiral-General, who pre- 
sides over the Admiralty Council, has under his or- 
ders the Minister of the Marine. At the present time 
the Russian fleet has seven first-class battleships, with 
displacements from 8,500 to 11,000 tons; three coast- 
defense cruisers, of 4,000 tons; eight armored cruisers, 
of 6,000 to 12,700 tons; three protected cruisers of 
3,000 to 5,000 tons. All these vessels are at least twen- 
ty years old; to them must be added those which form 
part of the Black Sea fleet, including seven battle- 
ships of 9,000 to 12,500 tons and one cruiser of 3,000 
tons. Besides, a fleet of twenty destroyers, etc., and 
seventy-five torpedo boats is distributed between the 
northern and southern coasts and those of eastern 
Siberia. The personnel for these different vessels is 
made up of sailors coming from the recruitment, who 
remain seven years in service. These men are in gen 
eral embarked upon the same vessels; they are sent 
to special naval schools where they complete their in 
struction. The under-officers come from the ranks and 
cannot become officers; they do not form a very com- 
pact body, and generally prefer to leave the service 
at the end of the seven years. The number of under 
officers and marines is about 41,000. The officers must 
belong to the nobility or be the sons of officers of the 
Marine; they come from two sources, those who pass 
the Cadet School of the Marine and those who engage 
as volunteers and after eighteen months of embark- 
ment pass a satisfactory examination. The Cadet 
School of St. Petersburg is established on land and 
has besides numerous vessels for practical exercises; 
the course lasts six years, after which the cadets be 
come midshipmen., As to the officers of the Marine, 
these include 55 rearadmirals, 92 captains of the 
first class, 212 of the second class, 724 lieutenants, and 
366 midshipmen A number of special naval echools 
enable these to complete their inatruction; some of 
these are of a theoretical nature, as the Nicolas Acad 
emy, devoted to astronomy, naval architecture, ete,, 
and others practical, as the schools of marine artillery, 
diving, torpedoes, ete, 

Russia has but one arsenal on the Baltic, that of 
Cronstadt Another is being constructed at Liban, 
not far from the German frontier; it is called Port 
Alexander IIl., and the work has been going on since 
1891 On the Black Sea are those of Nicolateff and 
Sebastopol, the former of these is in the interior, on 
the Bug River; in the extreme Orient are Viadivo 
stock and Port Arthur. In the Gulf of Finland are 
the secondary posts of Revel and Sveaborg. Besides 
these a certain number of state and private docks and 
establishments aid in the construction of the fleet; 
the principal of these are situated on the Neva, near 
St. Petersburg, and at Nicolaieff. As to the voluntecr 
transport fleet of the Black Sea, its origin goes back 
to the Turco-Russian war of 1877. At this period, the 
government lacked transport boats, and some wealthy 
individuals associated together in order to purchase 
the necessary vessels in Germany; these, however, ar 
rived too late to be of service on this occasion, but 
the institution of the volunteer fleet was kept up, 
and the vessels already bought were added to. At 
the present time they serve to transport the necessary 
troops and military supplies to Siberia; on the return 
voyage they bring back a load of freight, including 
tea. Besides 12 rapid transport vessels of 12,000 tons 
and a speed of 20 knots, this fleet possesses a number 
of slower vessels 

2+9+e — ——__-—— 
THE REMAINS OF AN OLD INDIAN VILLAGE, 

Mr. J. A. Udden has recently printed the results 
of his investigations of the remains left by an ancient 
tribe of Indians of the Siouan stock who formerly in 
habited a village in McPherson County, Kansas. A 
series of circular mounds were opened, each of them 
being about twenty feet in diameter, and none of them 
more than three feet in height. Fifteen such mounds 
constituted the village, and it is noteworthy that thelr 
distance apart was 125 feet or some multiple of this 
number. No human remains were discovered, but a 
quantity of domestic utensils, bones of animals, pot 
tery, tools, arrow-heads, pipes, etc, were found, The 
most remarkable item was a piece of chain-armor 
which is presumably of European armor, and which 
may have come from the expedition of Coronado, who 


passed through this region in 1642. 
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THE MUTOSCOPE AND MACHINERY IN MOTION 


It does not often happen that a 


originally designed as a mere toy, 


ment of practical utility in the great 


merce Occasionally it does, as in 


bicycle, which, in the form of 
its natural ancestor, the hobby 
horse was a toy of the most 
rudimentary description, but in 
ite modern development is a ma 
chine of the highest general utility. 

It is the purpose of the present 


article to describe an instrument 


which is undergoing a _ similar 
change by enlarging its field of 


usefulness from that of a mere in 


strumen’ of entertainment to one 


of commercial utility Our read 
ers are familiar with the muto 


scope, which has been aptly de 


scribed as “the little brother of 
the biograph it is a simple and 


ingenious contrivance for the ex 


hibition in a cabinet of the same 


moving pictures that the larger 


machine throws lifesize upon a 


screen It is not necessary to 


give here any detailed account of 
this well-known machine, and 
those who wish to learn fully 
about the construction and oper 
ation of the biograph and an 
earlier form of the mutoscope are 
referred to the Scientiric AMER 
AN Of April 17, 1897, which con 
tains a fully illustrated article or 
the subject 

Now the art of moving pho 
tography, as we have said, has 
hitherto been solely devoted to the 
purposes of entertainment In the 
case of the biograph, the subject 
is thrown upon a large screen 
hung on the stage of the theater, 
and in the mutoscope the pho 
tographs are set up in circular 
book form, within a suitable box 
or case, and successively tripped 


before the eye by means of a 


hand-crank or electric motor In 
each care the subjects chosen for 
exhibition have usually been 
lected for their acenic or apectacu 
lar effect ind with certainty 
no thought to. thelr commercial 
utility 


it wae inevitable, however, that 


the grent possibilities of this Littl 


machine in a commercial or induatrial 
oarly sugsgeat themaelves If it ja possible to reproduce 


a train in motion, to catch the dlachara@e of t 


at Bandy Hook, or the ruah of the 


inwara, why should not the mutoacope 
the wrvice of induatry, and made 
chinery in motion and reeall to prospective purchasers 


the operation of complicated devicea”’ 


old saying that eeling ta believing 


line drawing, or a judiciously taken photograph 


do much to bring a subject b 

fore the mind the actual 
movement ia lacking and may 
very enaily be misunderatood 
At present there is an endless 
number of commodities that 
cannot be sola from samples; 
such, for inatance, as locomo 
tives, cara, derricks, plledriv 
ers, and all heavy machinery, 
revolving doors, fire-esacapes and 
extinguishers, blasting powder 
and an ever-increasing list of 
etceteras Some of these de 
vices are portable but it is not 
enough to show them to the 
prospective customer—he muat 
see how they work This, how- 
ever, if often impossible, for the 
man with a fire extinguisher or 
escape cannot start a blaze to 
order, nor can a blast of giant 
powder be set off at the nearest 
street corner to demonstrate its 
disruptive value Moreover, 
there are many large operations, 
such as systems of transporta- 
tion of the raw materials from 
mines to mills and factories, of 
which no mere verbal or written 
description conveys an adequate 
idea, and for which some system 
of continuous illustration ig 
necessary to render it intel 
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With a view to enabling the inventor, the pro- 
moter, or the salesman, to show, as well as explain, the 
operation of devices which are too elaborate or too cum- 
portable sample 
being carried round, the makers of the biograph and 





CAR APPROACHING DUMMIES. UNREELING THE HOSE, 





WATER TURNED ON. 
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REMOVING DUMMIES FROM THE FENDER. FIRE OUT IN 380 SECONDS. 


Selection of Views from two 1A)-foot etrips of Mutoseope Alma 


self explanatory 


whirlpool rapide ¢ 


illustrations, one shows the cabinet open 
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the circular book of photographs removed, and an 
other represents the mutoscope in operation, and alse 
closed with the mirror and turning-crank removed. The 
objects in motion are taken upon 
a moving film at the rate of forty per second. These 


are reproduced upon cards which 
are mounted radially in consecutive 
order around a hollow cylinder, and 
stand out like the leaves of a book 
(see illustration). The cylindrical 
book is placed upon a small shaft 
arranged centrally and transversely 
within the cabinet. On the same 
shaft is mounted a worm wheel, 
which is engaged by a worm ona 
shaft that is carried near the right- 
hand wall of the mutoscope. When 
the cylinder is slowly revolved, the 
picture-cards being held back by 
a stop, (carried in the position 
shown), and allowed to sweep past 
the eye one by one, as one thumbs 
the leaves of a book, an apparently 
moving picture is the result, and 
the exact motions of the device are 
reproduced One great advantage 
is the ability of the operator to 
vary the speed; for he may make 
the operation quick or slow as he 
desires, either maintaining the 
normal speed at which the original 
demonstration took place, or stop 
ping the spectacle at any point in 
the series, so as to inspect each 
picture step by step at his leisure. 
The case containing the mutoscope 
is hinged at its forward end to a 
base plate, and by means of a ver- 
tical rack extending from the front 
end of the box the machine may be 
inclined to suit the convenience of 
the user, 

As an instrument for the ex 
ploitation of newly patented inven 
tions, this machine should have a 
wide field of usefulness We pre 
sent a series of tnree pictures of a 
new style of car-fender Life-size 
dummies of children were placed 
in front of a moving car and th 
biograph camera took a roll of pl 


tures (from which there three w 

élected) aa the fender ue Pulls 
picked up the objects Another 
xroup of pictures shows a woman 


in the act of unrolling a reel of hore 
and throwing a atream of wate: 


into a blaging cottage There are 


at the office of the Mutoacope Company series 
of pictures showing the operation of heavy machinery 
the beat of these representa a well 
and conveying machine in operation 
underatood that in commending this ma 


favorable consideration of the manager 


& steamship company, the vendor 


immense advantage if he could pla 
hie mutoseope cabinet on the deak and let the official 
his own hand and vary the “ocular 


demonatration” to suit his own 
idiosyncrasies 

We are indebted for our pho 
tographs and information to the 
courtesy of the American Muto 
scope and Biograph Company, of 
841 Broadway, New York, whose 
studio and factory afford impres 
sive evidence of the growth and 
future promise of the essentially 
modern art of moving photo 
graphy 

“ee 

Experiments have been car 
ried out In England to ascer 
tain the amount of corrosion 
hat takes place upon the 
plates of a ship under vary 
ing conditions regarding water 
weather, ete Iron and steel 
plates were immersed in sen 
water, river water, and also ex 
posed to the weather, but very 
little difference was found to 
occur in the relative corrosion 
of the two metals When an 
addition of 3 per cent of nickel 
was introduced into the steel 
the rate of oxidation dimin 
ished by about 23 per cent, and 
when the steel was mixed with 
26 per cent of nickel the loss by 
oxidation was equal to about 3: 
per cent of that of wrought iron, 
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THE TOPOPHONE. 

Fogs are unquestionably the greatest menace to 
the mariner. When he can see a danger he has a 
chance to avoid it, but in a fog all he knows posi- 
tiveiy is the direction of his vessel as given him by 
the compass; as to the direction of warning 
sound signals, he has to depend on his un- 
aided hearing. Now this is notoriously uncer- 
tain—the sense of hearing, so far as direction 
is concerned, is very defective even when 
assisted by the eyesight; witness the perform 
ance of a ventriloquist who does all the talk- 
ing for several manikins on different parts of 
a stage. To the spectator it will seem as if 
the sounds proceed from the manikins, while, 
as a matter of fact, it is the performer who 
makes the sounds, and it is the spectator’s 
imagination which gives the direction. 

It is not improbable that it is also the 
imagination which frequently deceives the 
mariner. He knows, or thinks he knows, that 
a certain fog signal should be heard in a cer- 
tain direction; he is listening for it, and when 
he hears it his preconceived opinion biases his 
judgment 

Various attempts have been made, especially 
of late years, to invent devices which will 
assist the mariner to locate his position in a 
fog. Fog signals themselves have been im 
proved so as to give the sound a greater pene- 
trating power, and wireless telegraphy and 
the late Prof. Elisha Gray’s method of ring 
ing bells under water have been pressed 
into service. The Hamilton-Foster fog-signal. 
which gives a distifictive blast according to the direc 
tion the fog-horn is pointed, may also be cited All 
of these need special appliances, either on shore or 
on the vessel, or on both, to make them of any use, 
and all of them are so expensive as to debar their 
general introduction. Besides, with the exception of 
the Hamilton-Foster fog-signal, although a sound or 
a signal may be heard, its direction is not given. If 
the mariner knows the direction of any signal, in ad 
dition to the course of his vessel, he will be greatly 
assisted in keeping out of danger. 

The United States government has established 393 
fog-signals, 120 bell buoys, 78 whistling buoys, and 
i4 light-vessels with fog-signals on or near the shores 
of its navigable waters, Other nations have similarly 
Buarded their coaat Every vessel that floate is 
required by law to carry some kind of a fog signal. 
In addition, there are other sounds, such as echoes, 
breakera, et whose direction the mariner needa 
to know to prevent accident, The topophone haa been 
devised to accomplish just thia thing, and also to 
hear sounds at greater distances than is possible with 
the unassisted ear With ite use the mariner can 
determine the direction of any sound before it can be 
heard without the inaetrument rhe topophone ta 


aimple it 


construction, light in weight, portable, can 
be used In any part of a vessel, and any one with 
normal hearing can soon become proficient in ita use 
It consists of two acoustic receivers or trumpeta, 
pointing in opposite directiona and supported on a 
vertical shaft--see Fig, 1 From the lower enda 
of the trumpets extend rubber tubes connected with 
the ears by apecially conatructed ear pleces, The ob 
server holda the shaft so that the inatrument is above 
hie head: if a sound ta heard in either ear-the right 
ear, for example—-it show at onee that the sound 
must be somewhere on his right-hand aside 
If he then turnea to the right until the sound 
is heard in his left ear, it shows that he has 
passed the direction of the sound If he then 
that the sound ts 


oscillates the trumpets s 
heard alternately in each ear, the sound will 
be in a direction inside the angle of oscilla 
tion; this angle generally is about one point 
of the compass. The whole operation is sim 
ple, and the above operations take but a few 
seconds 

As soon as the direction of the sound is 
ascertained, the observer can keep the topo 
phone pointed in its direction, and, knowing 
the speed of the vessel and its course, the 
location of the sound can be quickly plotted 
accurately enough for all practical purposes 
For example Suppose the observer locates 
the direction of the fog signal at Beaver Tail, 
at first as due north—see Fig. 3 (A)—that the 
vessel's course is NE 4 B, and that after the 
vessel has gone one and a half miles the di 
rection of the signal is west, by a _ very 
simple calculation it will be known that when 
the vessel was at A it was about one mile, 
and when at B about one and one-eighth miles 
from the fog-signal If the directions of the 
fog-signals at Beaver Tail and at Brenton Reef 
Light-Vessel are determined by the topophone, 
the location of the vessel can at once be 
plotted The topophone is the invention of 


Lieutenant-Colonel D, P,. Heap, engineer of Fig. 1.—HEAP’S TOPOPHONE 
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the Third Light-House District, Tompkinsville, N. Y. 

Prof. Mayer, of the Institute of Technology, Ho- 
boken, N. J., invented an instrument to determine 
the direction of sound to which he also gave the name 
“topophone.” 





SIDE DOOR OF MUTOSCOPE LOWERED, BOOK OF PICTURES REMOVED 


TO SHOW TURNING GEAR 


The following is the description of it, taken from 
the Screntiric AMERICAN SuppLeMeENT of July 4, 1885: 

“Briefly described, the topophone consists of two 
resonators (or any other sound receivers) attached 
to a connecting bar or shoulder rest. The sound re- 
ceivers are joined by flexible tubes, which unite for 
part of their length, and from which ear tubes pro- 
ceed, One tube, it will be observed, carries a tele- 
scopic device by which its length can be varied. 
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Fig, 8.—DIAGRAM SHOWING USE OF TOPOPHONE, 


When the two resonators face the direction whence 
a sound comes, so as to receive simultaneously the 
same sonorous impulse, and are joined by tubes of 
equal length, the sound waves received from them 
will necessarily re-enforce each other, and the sound 
will be augmented If, on the 
contrary, the resonators being 
in the same position as regards 
the source of sound, the re 
sonator tubes differ in length by 


Fig. 2.—THE TOPOPHONE IN USE. 
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half the wave length of the sound, the impulse from 
the one neutralizes that from the other, and the 
sound is obliterated. 

“Accordingly, in determining the direction of the 
source of any sound within this instrument, the ob- 
server, guided by the varying intensity of the 
sound transmitted by the resonators, turns 
until their openings touch the same sound 
waves simultaneously, which position he recog- 
nizes either by the great augmentation of the 
sound (when the tube lengths are equal) or by 
the cessation cf sound, when the tubes vary so 
that the interference of the sound waves is 
perfect. In either case the determination of 
the direction of the source of the sound is al- 
most instantaneous, and the two methods may 
be successively employed as checks upon each 
other's report.” 

Prof. Henry Morton, of the same Institute, 
experimenting with this instrument, says: 

If the surface of a sound wave were always 
truly spherical, this instrument might locate 
its direction with a fair degree of accuracy, 
but this surface is frequently deformed, some- 
times to the extent of being a curve of double 
curvature, and in such a case the instrument 
would be fatally misleading. 

In addition, it is necessary that all fog-sig- 
nals should be tuned to one note to make this 
instrument effective, as it will not locate any 
sound not tuned in unison with it. 
naiiiadiimens 

A Tunnel to the Isle of Wight. 

The bringing of the Isle of Wight, off the 
coast of Hampshire, into closer communication with 
the mainland by the construction of a submarine 
tunnel has been proposed. The idea is by no means 
an original one, since it was first suggested over fif- 
teen years ago. The scheme, at that time, was to con- 
struct a tunnel beneath the Solent, from Start Point, 
on the English coast, to Cowes, the yachting center 
on the Isle of Wight. It was, however, abandoned, 
principally owing to the many engineering difficulties 
that would have been encountered, the most serious 
of which was the provision of a suitable approach 
to the tunnel at Cowes, owing to the abrupt descent 
which the shore makes into the water. 

The present idea, however, is to penetrate the bed 
of the Solent, near Hurst Castle, and to emerge upon 
the island at Totland Bay, near the Needles, The 
channel! at this point ia two miles in width, and the 
preliminary surveys have revealed the fact that the 
soil through which the tunnel will extend is favor 
able to the rapid completion of the work, so that no 
unusual engineering difficulties will be experienced 
By this meana the island, which is only accessible at 
the present time by steamboat lines, will be brought 
into close aad rapid communication with the main 
trunk railroad in the south of England, and will thus 
be a valuable meana of developing the ltaland, 

The enterprise is well aupported financielly, and the 
application for the necessary powers will be made 
during the coming Parliamentary session It ie @@ 
timated that the total coat of the project will amount 
to $3,750,000, and that it can be completed within two 
and a half years, It la proposed to construct a rail 
way branching off trunk line of the London and South 
Weatern Railroad at Brockenhurat, near Bournemouth, 
to a point on the coast of the Solent, somewhat north 
of Hurst Castle, Thie latter is really a range of 
buildings used principally as a Lioyd'’s signaling ata 
tion for the mail steamera passing to and from 
Southampton, and is located at the end of a pebbly 
apit of land jutting out into the Channel somewhat 
similar to the Chesil Beach off Portland, The country 
is level at this part, so that no elaborate ex 
eavation will be necessary to construct the 
approach to the tunnel, the gradient of which 
will be gradual, since the bed of the Solent 
at this point has a gentle shelve. The first 
section of the tunnel will be constructed of 
cireular iron plates, similar to the Central 
London Blectric Railway, only of larger di 
mensions This method has been suggested 
as offering the best resistance to possible 
scouring When the tunnel has penetrated 
well beneath the sea bed it will be constructed 
of brick. On the island the tunnel will 
emerge up a gradual slope simila7y to that on 
the English shore The total length of the 
tunnel and necessary approaches is to be 
seven miles, and the journey beneath the 
Solent will only occupy five minutes at the 
most The line will be continued inland to 
Freshwater, where a junction will be effected 
with the insular railway system, 

The construction of this tunnel will be in 
strumental in bringing the principal towns 
of the island within two and a quarter hours’ 
railway traveling from London, whereas with 
the present facilities the journey occupies 
from three and a half to five hours. It will 
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ilso enable the good raffic to be carried on mor 
expeditiously tl t i inde the existing circun 
tance 

When e Channe innel was projected with a view 
to connecting Dover o the English mainland with 
Calais on the Fret coast, the British War Office 
vigorously oppose the cheme on the grounds of 
national defense In tl instance, however, it is an 
ticipated that the military authoritis will support 
the cheme since it will enable them to transfer 


their troops from the military camp at Aldershot 
which is also upon the main line of the London and 
South-Western Railroad, to the island, if the exigency 
arose, within three hours Near the island entrance 
to the tunnel exist a number of modern forts, to 
guard the entrance to the Solent, and in case of war 
troops could be concentrated at this point with the 
utmost celerity rhe military authorities have been 


seriously considering the advisability of strengthen 


ing the defense f th island, which at present i 
in a very vulnerable condition, so that the construc 
tion of thi ral Th yould probably facilitate the 
work of th nilit partment At any rate, it 

not at ali probabl hat hey will offer any opposition 


to the enterprise 
—_-e>-— 
THE INTERNATIONAL RACING-YACHT “INDEPEND 
ENCE” 

The very liberal policy which is being pursued by 
Mr rhoma W Lawson, the owner, and Mr. B. B 
Crowninshield, the designer of the 9$0-foot racing 
yacht, which is now under construction in Boston 
for the defense of the America Cup, comes in 
pleasing contrast to the ecrecy which of late years 
has surrounded the design and construction of chal 


lenging and defending yachts on their respective sid 


of the water The illustrations of the Independence 

on the front page of thi ie a made from photo 
graphs taken in the shed where the yacht is being built 
and from the working drawings, blue prints of which 
were kindly furnished from the designer office rhe 


dimension of the boat are as follows Length over all 


140 feet 10! inches; length on water line, 90 feet 
overhang forward, 27 feet 5 inche overhang aft 
23 feet 5 inches beam, extreme, 25 feet 11’ inches 
beam at water lings 3 feet 5 inche draft, extreme 
20 feet; freeboard at stembhead, 6 feet 11 inches free 


board at taffrail, 4 feet 8 inche freeboard, least, 4 


feet: deck beam at forward end of water line 15 feet 


deck beam at ifter end of water line 18 feet ’ 
inches beam at taffra | feet & inches irea of 
lateral plane A et f . ant 


117.0 feet rea 


surface with mall ele j with 
rudder, 2,956 feet lisplacement, 14¢ 

Assuming that the new defender which Herreshoff 

building will be in improve Columbia 
Columbia” was an improved “Defende t i nte 
esting, with the plar of the Lawsor wat before 
to compare the ’ t rf lifference etween Inde 
pendence” and “t ul i In the first place om 
paring the midship ‘ mm, the Independence ha 
harder bils 1 flatt floor and the curve it the 
irboards is of much mallet idiu in these 
pect indeed he not unlike the Shamroch \ 
ve leave the midship sectior he difference between 
Independence ind “Columbia” become very marked 
Im the Columbia he bilae begin to ease iway 
rapidly toward the ow until at the forward end of 
the water line the cro ction of the bow approxi 
mates a blunt V form, thus giving a sharp and easy 


entrance and water line that do not lengthen much 
as the boat heels to a breez Aft of the midship se« 
tion the run and quarts of the “Columbia” are re 
markably fine and easy, and although in a breeze she 
lengthens her water line almost to the taffrail, the 
form is such that there is but little perceptible drag 
or quartering wave, when the vessel is reaching in a 
strong breeze The characteristics of “Independence 
are her extremely long overhangs, giving her an over 
all length fully 10 feet greater than that of any prev 
ious cup defender Coupled with this great length 
! the fact that I arrie her hard bilges and flat 
floor well out beyond the normal 9$0-foot mark. both 
forward and aft, thu providing an extremely long, 
flat floor and a great gain in water-line length when 
the boat is heeled. With this form of hull it is possi 
ble to carry a maximum amount of sail with a mini 
mum amount of ballast, and as a matter of fact “In 
dependence” will carry only 75 tons of lead in her 
keel as against the 85 to 90 tons which are generally 
credited to the “Defender” and “Columbia.” 

Perhaps the best idea of the full bow and stern 
sections and natural sailcarrying power of the 
yacht is derived from a consideration of the 
load-water-line plane as shown on the accompany 
ing plan, and the photographic views of the in 
terior of the hull looking toward the bow and toward 


the stern from the mast-step Here it will be seen 
how the flat floor extends practically the whole length 
of the yacht, the hard curves at the bilges being main 


Scientific Americ; 
cientific American. 
tained well into the bow, and carried out to the 79th 
or last frame, as shown in the cross-section of the hull 
at this point Although there will be a ¢ertain bluff- 
ness in the bows it must be admitted that once entrance 
has been made, the lines of the yacht will be such as 
not merely to provide great sail-carrying power, but a 
form which will lend itself to high speed. Even when 
driven to the limit, the “Independence” should leave a 
wonderfully smooth wake behind her. It will be 
noticed that two rudders are provided; the after 
rudder will be used in place of the forward one, if 
the sailing trials prove that its more powerful control 
is necessary 

Considered from a structural standpoint, the new 
yacht shows how the principles of framed structures, 
as used by the engineer in bridge building, are being 
applied to yacht construction. The peculiar model of 
“Independence,” with her great overhangs and shallow 
depth, renders the task of meeting and distributing 
the intense local strains which are set up in the 
structure of such an extreme racing yacht most dif 
ficult For instance, it will be noticed that the mast 
is stepped fully 10 feet forward of the stem and at a 
point where the molded depth of the boat is not mor 
than 4 feet and the draft 2 feet Upon the thin bronze 
bottom of the boat, which at this point is less than 
\ of an inch in thickness, is to be carried the 
enormous vertical load of the mast with its towering 
structure of spars, canvas and rigging, a load which 
is intensified by many tons when the vessel is heeled 
to a breeze, and the vertical component of the pull of 
the shrouds is added to the normal dead-load of the 
mast This vertical thrust is met by interposing be 
tween the heel of the mast and the plating of the hull 
a deep, cellular structure of steel plates, which meas 
ires 12 feet in width by 14 feet in length, and is 2! 
feet deep at the center This structure is riveted upon 


the frail floor of the boat, and serves to distribute the 


load of the mast throughout the surrounding frame 
work of the hull Associated with the mast foundation 
s a series of four, special, transverse, deck-beams, ex 
tending across the deck in the wake of the mast, which 
ire in reality bowstring trusses, 17 inches in depth 
it the center, of great vertical stiffness From th 
bottom of these trusses a number of “%-inch steel 
tie-rods are carried down through the steel ring which 
forms the step of the mast and secured by knots 
below the bottom face of the same, thereby trans 
mitting a portion of the mast load directly to these 
deck beams Moreove! it will be seen from the 
transverse section of the boat at the mast-step that 
k beams above mentioned and the mast 

ming ire connected by a ystem of trussing 
omposed of 2 neh hollow steel strut and 3 by 3 


inch angel As the transverse strains which are set 


s being 


up at this point in a racing yacht when she 
pressed to the utmost in a strong breeze are enormous 
ot only is there the great downward thrust of the 
mast as above explained, but there is the upward pull 
of the hrouds on the side of the boat which in itself 
vill run up to the total of a great many tons. The 
leep deck beams and the cellular structure of the mast 


tep, with the triangular bracing of the angles and 


truts, together constitute a true bridge structure, ac 
mirably adapted to take care of the intensified local 
stresses at this point, and distribute them over a broad 
irea of the delicate shell of the yacht 

Another interesting study is the provision made for 
giving the necessary longitudinal strength to the long 
overhanging bow and stern of “Independence It will 
be noticed that there is a deep, vertical keel-plate which 
varies from a depth of 9 inches at the bow to 18 inches 
at the point where the fin keel commences. At the cen 
ter line of the deck there is also a horizontal steel plate 
of the average width of 18 inches associated with the 
vertical plate which is from 6 to 8 inches in depth. Be 
tween these two members, which might be called the top 
ind bottom chords, there is worked in a system of tie 
rod bracing and vertical, hollow, steel struts, the rods 
varying from % of an inch to one inch in diameter and 
the struts from 1% inches to 2 inches in diameter 
This construction provides what is practically a deep 
steel truss which extends from the stiffened framing 
at the mast out to the end of the overhanging bow 
The necessity of trussing of this kind will be appre 
ciated by those of us who remember what happened 
to the over lightly built bows of the 70-footers of last 
season, which, yielding to the enormous upward pull 


of the head stay and topmast stay, were drawn up 
ward out of their proper line from 12 to 14 inches. 
The after overhang, it will be noticed, is similarly 
trussed, the tie-rod bracing, however, running only 
in one direction—being put in, doubtless, to assist 
in carrying the weight of the crew, when it is massed 
toward the taffrail to keep the bow of the boat up when 
she is running before the wind. The hull is further 
stiffened by four lines of stringe~s, two on each side, 
with 2-inch tubular struts, extending from the string- 
ers to the deck beams. 

There are 79 frames in the yacht, spaced about 2% 


feet apart. The frames consist of nickel-steel angle 
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bulbs The plating of the hull is of bronze from the 
keel to the sheer strake, which latter is of steel. From 
amidships to a little forward of the mast the sheer 
strake is 9-32 of an inch in thickness, while from for- 
ward of the mast to the bow it is 4 of an inch, and 
from amidships to the stern it is 4 and 3-16 of an 
inch in thickness. From the garboard strake to the 
sheer strake the bronze plating is 7-32 of an inch and 
'% of an inch in thickness amidships and 3-16 of an 
inch thick forward and aft. From the garboard strake 
to the bottom of the keel the bronze plating is 4 of 
an inch and 5-16 of an inch in thickness, while the 
bottom plate of the keel is a bronze casting % of an 
inch in thickness. In constructing the yacht the keel 
was first built up and riveted, and then pig lead, with 
shot to fill up the interstices, was stowed, until 62 tons 
of the same was in place. Molten lead was then run 
over the top, to form a crust, and keep it in place. 
After the yacht is afloat, about 13 tons of pig lead will 
be stowed above this until the vessel has reached the 
desired trim. The deck beams are angle bulbs of the 
same weight as the frames. The deck plating is of 
steel and aluminium, distributed as follows: Con 
tinuous steel side stringers run from stem to stern, 
and vary in diameter from 3-16 by 10 inches at the 
ends, to 4 inch by 2 feet in width amidships. There 
is also the longitudinal centerline steel plate, already 
referred to, which varies from \™ inch by 2 feet 
amidships to 3-16 of an inch by 1 foot in the ends. 
The deck is covered with 3-16 of an inch steel plating 
for a distance of 10 feet forward and aft of the mast 
The rest of the deck is plated with aluminium. As 
the displacement of “Independence” is given as 146° 
tons and the total lead ballast will amount to about 
76 tons, it is fair to presume that the total weight 
of the hull, spars, rigging, sails, stores and crew, when 
the boat is down to her 90-foot water line, will be about 
72 tons 

There can be no question of the great originality 
and skill with which the construction of this interest 
ing boat has been worked out. The peculiarity of her 
form, her great sail-carrying capacity, involve that 
she will be put to severer strains than any yacht of her 
size that has yet been launched; and we think that the 
designer is to be congratulated upon the success with 
which he has combined lightness and strength in pro 
ducing a powerful form. Had the “Independence” been 
built upon what might be called the commonly-accepted 
lines of a 90-footer, and had there been less originality 
shown in the design, there would not be the great 
public interest attending her trials against the Her 
reshoff boat which is now certain to be manifested. 

>-e-2 
zk rie Wind-Registering Apparatus, 

\ new apparatus for registering the direction of 

the wind is in use at the observatory of the Agro 





nomical College, at Berlin, which permits of registering 
eight ‘directions of air-currents by electrical means 
using but two pendulums, each provided with a stylus 
The apparatus carries at the top a vane of the usual 
type, carried upon a rod which passes below and has 
on its lower end a metal sector which may rub over 
four contacts placed at the corners of the platform 
carrying the pivot of the rod. The dimensions of the 
sector are calculated so that it may touch but a single 
contact or two adjacent contacts, The movable sector 
is connected to one of the poles of a battery Each 
of the four contacts has a wire which passes to the coil 
of an electro-magnet and the four magnets are placed 
horizontally so that between each of the two pairs 
of coils oscillates a pendulum carrying the ink stylus. 
The other ends of the coils are connected with the 
other pole of the battery With this arrangement each 
of the two pendulums will be attracted to the right or 
to the left according as one or the other contact is 
touched by the revolving sector; if the sector touches 
two contacts at once the two pendulums will be at- 
tracted either in the same or contrary directions. 
If the contacts 1, 2, 3, 4 correspond to the directions 
N., S., E., W., of the compass, suppose that the pendu 
lum I. is deviated to the left by contact 1 and to the 
right by contact 4, while pendulum II. is deviated to 
the right by contact 2 and to the left by 3. Under 
these conditions a left deflection of the pendulum I. 
alone indicates N.; while the same deflection, combined 
with that of pendulum II. to the right, indicates N. E., 
etc If the indications are to be given at regular in 
tervals, the wire from the coils to the battery passes 
through a relay and clock mechanism by which the cir 
cuit is closed at periods of 5 or 10 minutes, etc. The 
current required to work the apparatus is very small. 
—- oe 

The famous statue of Voltaire, by Houdon, is prob- 
ably the most important art object displayed in the 
Théatre Francais. The fire in the theatre last year 
excited great alarm for the safety of this precious 
souvenir of the French stage. The architect of the 
new building has designed means by which, in case of 
emergencies, the statue can be moved out of danger 
A series of wheels has been arranged under the pedes 
tal so that the mass can be moved with as much ease 
as if it stood on a trolley. 
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Sclence Notes, 

The meteorite which fell at Porto Alegre, Brazil, has 
now been measured, and the results are most astonish- 
ing. It measures 56 feet from the base and is 85 feet 
high 


German towns are increasing rapidly in population. 


In five years Posen has increased 58.6 per cent; Ber- 
lin has now 1,884,345 inhabitants; Hamburg, 704,669; 
Munich, 498,503; Leipzic, 455,120. 


William Couper, the sculptor, is engaged in modeling 


a heroic portrait-bust of the late Prof. Thomas Egles- 
being collected for this memorial 


School of Mines of Columbia 


ton, and funds are 
to the founder of the 
University. 

A marked rise in the level of the Dead Sea has been 
has been formed on the north 
The sink 
that the whole bottom 


noted A broad lagoon 


side of the Jordan delta water does not 


in summer, and it is surmised 


of the Dead Sea has been raised by volcanic action 


A London dealer in physical apparatus, etc., offers 


for sale a strictly limited number of vacuum tubes, 
containing neon, krypton and xenon. Also tubes of 
argon and helium. They cost from one to three pounds 
each without quartz ends, and the whole set of five 


gases, With quartz ends, costs about $100 


Ata Headmastere’ Conference held in Eng- 
land, a committee was appointed to take up the study 
schools and the foundation of an 
It was thought that the more 
extended study of this science would quicken the stu- 


made 


recent 


of archeology in 
archeological museum. 
imagination of the lives of who 


dents’ men 


classical history and literature. 


Berlin has refused a legacy of $120,000 for an orphan 
asylum, as one of the conditions of the bequest was 
that the orphans should be brought up on a vegetarian 
diet. should not 
thrust is to be 
commended, as this 


matter, as the latter city expressed a willingness to ac 


Those who making bequests 


their 


are 


fads on institutions, and Berlin 


Breslau is to be condemned, in 


cept the gift with the conditions imposed. 


The latest issue of The Geographical Journal con- 


tains a most 
Moore's 


interesting account of the results of Mr 
expedition to Lake Tanganyika and 
the northward. Mr. Moore brings for 
ward favor of the marine 
origin of the fauna of this lake (which includes shells 
of a marine type and a jelly fish); and from the ab- 


recent 
regions to the 


additional arguments in 


sence of a similar assemblage of animals in the more 
lakes, he is led Tanganyika 
communicated with the the Congo 
Basin, and not through the Nile Valley. 


northern to conclude that 


ocean by way of 


'n a paper printed in The American Journal of In- 
sanity Mr. G. Styles presents statistics regarding the 


occurrence of suicides. Forty years ago it was shown 


that only 
by their own 


$f out of 10,000 persons rated as paupers died 


hands, while 7 coachmen or other serv 


bankers or men, nearly 8 sol 
13-10 


were 


ants, 5 professional 
and only 


10,000 


diers, 7 tailors, shoemakers or bakers 


and masons out of 
had the 
countries considered, namely, 1 
had 1 to 35,000: the 
8,446 In St 


carpenters, butchers 


lowest average of all the 


suicide to 92,000 


suicides Sweden 
per 
sons; Russia United States 1 to 
Petersburg and in 


If we take the 


15,000; Saxony 1 to 
London the proportion was 1 to 21,000 
Statistics of the fifty years just passed for France the 
100,000 inhabitants of 
nine suicides; in 1846-50, 
1871-75, fifteen; in 1876-80, 


twenty-one; in 1893, 


For 
1841-45 
thirteen: in 


following results every 


France there were in 
ten; in 1861-70 
1889 alone twenty 


1826-1890 


seventeen in 
1894, During the years 
Belgium 


in Austria, 238 per 


two; in twenty-six 


the percentage of suicides increased in 72 


per cent; in Prussia, 411 per cent; 


cent; in France, 318 per cent; in Saxony, 212 per cent; 


in Sweden, 72 per cent; in Denmark, 35 per cent 


The third 


tee of the Royal Society 


series of reports.to the Malaria Commit 
been issued, and con 


Stephens 


has just 
tains the results of observations made by Drs 
and Christophers on the west coast of Africa, and by 
Dr. Daniels in East Africa, says Knowledge. The two 
former writers urge that it cannot be too clearly re 
alized by Europeans living in the large towns of West 
Africa that they are dwelling amid thousands of cases 
none the less from the fact 


of malaria dangerous 


that the native children suffering from the disease 
do not exhibit the usual signs of fever. “Malaria is 
essentially a contagious disease, the contagion being 
conveyed by the mosquito; the laity must appreciate 
ind refuse to dwell in the midst of contagion, 

cognize that malarial fever is a contagious 

dise tracted (through the medium of the mos 
quito) from the native child. Malarial fever, we are 


convinced ul avoided most readily by avoiding the 


cause of cont n, and living as far removed as possi 


ble from native huts . . The adult native 


sesses an active 


pos 
immunity.against malaria, and though 
living under the ime conditions as the children, con 
stantly subject to the bites of infected 
examination 


Anopheles, yet 
of his blood shows that parasites are al 
ways absent. 


Scientific American. 


Electrical Notes, 

McGill University, Montreal, has recently installed 
two large electric furnaces, taking a current of 100 
amperes at 110 volts. 

Marconi has sent wireless messages 200 miles from 
St. Catherine’s to the Lizard. Perfect communication 
has been established between these points. 


A submarine electric are light will soon be experi- 
mented with to aid in the sponge fishery off the coast of 
Florida. At present, the sponges are obtained only 
from a comparatively small depth, as the sponge fishers 
at present can only see to a limited distance by the 
aid of a water glass, and if this distance could be in- 
creased, larger areas would immediately be opened up 
where sponges have been growing unmolested for 
years. 

A new electric fire alarm consists of a metallic case 
containing a charge of a Bengal light surmounted by 
an igniting charge in which is buried an electric fuse. 
The whole is made water-tight, and is arranged to be 
put in position on a cornice or other prominent part 
of the building. The fuse is connected through thermo- 
stats to the battery. When the temperature rises un- 
duly the circuit is closed, the igniting charge is ex- 
ploded and the compound is ignited, making a brilliant 
iight in the neighborhood. A device of this kind will 
doubtless prove of considerable value in sparsely-settled 
districts where there is no fire alarm system. 

There have many New York 
recently under a new law which provides for the pun- 
The law is very 


heen prosecutions in 
ishment of theft of gas or electricity. 
comprehensive, and provides for the tapping of sup- 
plies without passing through the meter or other in- 
strument previded for registering the quantity con- 
sumed, and for the obstruction or injury to a meter. 
Until this law was passed the electric companies knew 
perfectly well that they were being robbed, but found 
no way of punishing in any adequate way those re- 
sponsible. Several offenders have been convicted, and 
one of them was sentenced to pay a fine of $150 or. spend 
sixty days in prison. A number of Chinese laundries 
were found where the meter had been bridged so that 
their bills were only about half what they should be, 
and nine of the laundrymen were arrested. 

the Behr monorail scheme between Liver- 
been the Eng- 
lish Parliament, it is proposed to the two 
cities by an electric tramway. There will be 84 miles 
of lines communicating with all the principal towns 
tramway 


Now that 


pool and Manchester has rejected by 


connect 


and forming junctions with other 


In view of the densely populated nature of 


en route, 
systems. 
the districts through which the tramway will extend, 
a heavy and remunerative passenger traffic is assured. 
Then again, owing to the number of manufactories in 
the area served by the tramway, it is anticipated that 
considerable revenue will accrue from the carrying of 


freight, which will be conveyed cheaper by this means 


than by any other, and also from the supply of elec 
trical power. The undertaking is being developed by 
the South Lancashire Electric Traction and Power 


Company, Limited, and the capital required to estab 


lish the enterprise will amount vo aLout $7,500,000 


A determined attempt is to be made in England to 
prove the capabilities of Marconi’s wireless telegraphy 
for the prevention of disasters at sea. The experiments 
Board 


and 


are being conducted under the auspices of the 


of Trade, Lloyds’, the Trinity House Corporation 


several other institutions interested in maritime affairs. 
A mast thirty 
pier at Southend, which town is situated at the mouth 
At the top of this pole is fitted a metal 
the 
The apparatus is 


feet in height has been erected upon the 
of the Thames 


lic conductor, which is connected with usual in 
struments arranged in the pavilion 
entirely automatic in its action, thus dispensing with 
the The 


are each supplied with a bell, connected to a receiving 


constant: attendance of an operator vessels 


instrument, which is actuated directly the ship enters 
the zone of influence of the shore apparatus, which in 


this case is a distance of seven miles. By this means 


the captain of the vessel receives ample warning of 
the danger he is approaching, since the bell continues 
ringing until he the 


sphere of influence. — It the shore 


has once more passed beyond 


is also intended that 


apparatus shall transmit the nature and name of the 


danger spot to which it is attached, be it a sandbank, 


rock. or submerged wreck, so that the captain of the 


vessel is able to retain his bearings. If necessary, mes 


sages may be transmitted between the station and the 


vessel, since at the shore station it is only necessary 


to raise the transmitting wheel containing the name 


of the danger spot, and to actuate the apparatus in the 
that the installation 
of such apparatus along both banks at the mouth of the 


usual manner It is anticipated 
Thames will be of inestimable value, especially during 
foggy weather, when the navigation of the river, which 
is difficult 
impossible, 


is often rendered 


wait at the 


under normal conditions 


vessels have to 


and 
often for 


strange 


estuary, days at a time, until. the fog has 


sufficiently cleared to enable them to make their 


up the river to their desired destination 


way 
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Automobile News, 

The Automobile Club of America has been notified 
by Col. John J. Astor that at least one of the proposed 
country houses on the road between New York and 
Albany wiih be ready this season. The house which 
Col. Astor has offered to place at the disposal of the 
club, without expense to them, is “The Maples,” which 
forms a part of Col. Astor's Ferncliffe estate. It will 
be fitted up in the best manner for the requirements of 
the club. 

King Leopold II. of Belgium is an ardent lover of 
the sport, and takes a keen interest in the develop- 
ment of the automobile in that country. He has de 
cided to improve the roads, which in some parts of the 
kingdom are in a very bad state, and has charged one 
of the government engineers with the work of draw- 
ing up the plans. He is now having built in France 
a large automobile which approaches somewhat the 
idea of a palace car, as it will be divided into com- 
partments. According to reports it is to have a sleep- 
ing chamber, a toilet room and a servants’ compart- 
ment. This vehicle is to cost no less than $50,000; 
the motor is built for 30 horse power, and its reservoir 
will contain 25 gallons of gasoline. The consumption 
of gasoline will cost about $2 ver hour. In this way 
King Leopold is to make his voyages in. the future 
when he does not use his machine of the ordinary type. 

A somewhat novel system for carrying the mail is 
now in use between two towns in France—Bonnétable 
and Connerré-Breillé. These towns, 10 miles distant 
are on a line of narrow-gage railroad, but a part of 
the mail was formerly carried by a four-wheeled car 
running on the rails, provided with two bicycle move- 
ments and worked by two men. As this system of 
locomotion proved too slow, the railroad company 
has substituted a four-wheeled automobile car which 
has a 3-horse power gasoline water 
the movement of the motor is transmitted to the rear 
axle by two round belts passing over two speed-chang 
ing pulleys which are loose on the shaft and may be 
coupled by friction to a fixed pulley, mounted on the 
intermediate shaft. This shaft is connected by re- 
duction gearing to a second intermediate shaft which 
carries a chain passing to the rear axle. Ball bear- 
ings are used threughout. A pedal operates a power 
ful band-brake upon the rear axle. The tetal weight 
of this car is 1,050 pounds, and it makes an average 
speed of 20 miles an hour. Since it has been put into 
use for carrying the mail its performance has been 
quite satisfactory. 





motor, cooled; 


An automobile exposition will be held at Hamburg, 
lasting from the 3lst of March to the 14th of April. 
It will be installed in the Exposition Palace of the 
Rotherbaum Velodrome, a vast building, weil lighted 
and having an area of 45,000 square feet. The Organ- 
ization Committee are preparing for an exposition of 
considerable importance. Nine classes have been dis 
tinguished: 1. Automobiles and motors. 2, Automo- 
biles in construction, 3. Moto-cycles and voiturettes 
4. Boats. 5. Motors and accumulators. 6. 
7. Apparatus for automobiles and cycles. 8. Models, 
drawings, Divers. At Breslau is held 
each year a kind of international fair or exposition of 
machines, which includes machines of all kinds, steam 
, as well as automobiles and bicycles, This 
Germany, 


Accessories 


maps, etc 9. 


engines, et« 
exposition, which is known throughout all 
attracts kh large crowd of visitors to Breslau every year 
the number being estimated at 25,000, The exposition 
lasts and in general than 160 ex 
hibitors are represented, most of these being German 
firms, but some American, English, Swiss and Austrian 
This exposition ts in its thirty- 
of existence. This year it will be held 
to the 8th of June, It is expected that 
will 


three days, more 


firms are represented 
eighth 
the 6th 
exposition 


year 
from 
this 
of automobiles shown by 


contain a large number 


the principal German and 


year's 


European firms 
—_—>-+o-< > ___——- 
Telep Journal at Budapest. 


The system of “telephone journal” which has been in 








operation in Budapest for several years is meeting 


with increased success, The system was inaugurated 
in 1893: the subseribers receive their news by telephone 
instead of by a printed journal. All the interesting 
news is telephoned from the central office to the sub 
scribers from 8 A. M. to 11 P. M 


except for 


Each class of newe 
comes at a certain the 
Stock Exchange and Parliament, which are given every 
half-hour as they obtained The subscription 
price is 75 cents per month by periods of four months 


hour, news of the 


are 
no extra charge is made for the receiving ap 


paratus or lines. The so that two 
persons may hear the news at the same time; the an 


each; 
receiver is double, 


nouncement of the communications is made by an elec 
tric bell. At the end of 1898 the system, which was 
limited to the city of Budapest, had already 550 miles 
of lines. At present the number of subscribers reaches 
nearly 7,000, this being eight times the number during 
the first year. The system is likely to be extenced to 
the neighboring towns of Szegedin and Arad 
preliminary trials which have lately been made have 


as the 


given good results. 
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A NEW METHOD OF MANUFACTURING STEEL PIPE Tunnel, which exceeds the Coolgardie pipe line, we novel means adopted in the manufacture of the pipe 
One of the most important and in some respects one believe, by about 10,000 tons itself, which is of what is known as the Ferguson 
the most novel water schemes ever proposed and Apart from the magnitude of the undertaking, this locking-bar type, being so named after its inventor, 

contracted for is that for carrying water from Perth, pipe line possesses special interest because of the Mr. Mephan Ferguson, of Melbourne, Australia, to 

the capital of Western Australia, to Coolgardie, whom we are indebted for our illustrations and 
the central point of an extensive and compara- particulars 

tively modern group of gold flelds. Unfortunately The method of manufacturing the pipe is shown 

the development of this district is retarded by the in the accompanying illustrations. Each length 

lack of water, which is as scarce as gold is plenti- is formed of two steel plates, each of which is 
yut of gold for the colonies of bent to a half circle and its longitudinal edges 

tralia being nearly 200,000 ounces. Re upset in a special machine. Two halves are as 

that an abundant supply of good water was sembled together and their upset edges inserted 

tial, not merely for the modern processes in a pair of longitudinal locking-bars Hydrauli 

so for the health and pressure is then brought to bear on the locking 

creasing population, the bars, which are thereby closed down over the 

rnment sanctioned a very costly and elaborate upset edges of the plates, thus forming at each 
cheme for piping water from Perth, the capital, bar a double dovetail joint Such, briefly stated, 
Coolgardie, a distance of 330 miles. The water / F is the operation of manufacture In detail it is 
collected in large storage reservoir at N as follows: After the plates have been put through 

Mundaring 4 miles rom Perth, from which a set of straightening rolls, they are clamped to 

it will be forced t ugh a 30-inch steel pipe by a table upon which they are carried through two 
means of eight separate pumping stations, dis pairs of circular shears which cut them to exact 
tributed along the route of length. They are then taken 
will . : : . to the planing and upsetting 

| . ; } ane ae machine, shown in Fig. 4, 

in « 4 r ‘ , upon the bed of which they 

vill ee. a wre yi f ‘ are securely clamped. On 

, either side of the bed of the 

laid ‘ , ere Baal machine, which, by the way, 

-foot | } t : rhe s . weighs 100 tons, are mounted 


weight of each section with ; ie o ” ; two massive saddles, which 


joint is about one ton, and 3 are connected together across 


the total weight of the whole ae the machine by heavy bolts. 
line will be about 68,452 tons, . ws ; . In these saddles are carried 
rhi by the way, is, with ; ot ; ‘ eight planing tools, four on a 

1 exception, the largest - - side, with each tool set slight- 

mtract for steel ever under- ly in advance of the one that 
taken, the largest contract follows it Behind the tools 
being that for the steel neces- ~- f . are sixteen rollers, eight on 
mary for the construction of a each side, each of which, like 
the New York Rapid Transit the planing tools, is set some- 


3. Bending Rolls, 


5 Pipe-Closing Machine, With Half-Finished Pipe. 6. Shows Pipe About to Enter Closing Machine, 


4 NEW METHOD OF MANUFACTURING STEEL PIPE. 
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what in advance of the one that follows. The two 
saddles are caused to travel along the machine by 
means of two massive screws, one on each side. As 
the side saddles move along the plate, it is planed 
down to exact width by the tools, and then the edges, 
as thus planed, are upset by the rollers which follow, 
into the proper form for clamping into the locking 
par. The plate is then removed, a new plate inserted 
and similar work is performed upon it on the return 
stroke of the machine 

The plate is next taken to a crimping machine, 
not shown in our illustrations, where the neces- 
sary curve is given to the edges of the plate, so as 
to prepare it for the plate bending rolls which are 
shown in Fig. 3 These rolls, which are 30 feet in 
length, are provided above and below with » pair of 
suitable supports to prevent the rolls from springing 
away from the plate The two upper supports are 
shown clearly in the figure referred to The plates, 
after being rolled to the proper curve, are assembled 
with their edges resting in recesses of the two locking 
bars, already mentioned. The locking-bar is roughly 
of a blunt I-section, as clearly shown in illustrations 
5 and 6. The pipe, firmly clamped to hold the two 
halves and the locking bars in position, is then placed 
within the closing machine, Figs. 5 and 6, which con 
sists of a massive frame carrying the upper and under 
closing tools, and the long mandrel in the front part 
of Fig. 6 which carries the inside tools. The pipe 
is placed upon the traveling table and run forward 
until the locking-bars are between the outside and 
inside tools referred to. Then, by means of a hy 
draulic piston acting upon the inclined plane on the 
mandrel, the squeezing tools are all brought home 
snugly against the two locking-bars. Hydraulic pres 
sure is now exerted, and the locking-bars are squeezed 
snugly down upon the upset ends of the pipe. The 
amount of pipe upset at one stroke is, of course, only 
equal to the width of the squeezing tools, which 
work at the rate of about twenty strokes per minute, 
the pipe traveling through the closing machine upon 
a set of carrying trolleys, which are shown clearly in 
Figs. 5 and 6. The pipe is then taken to the testing 
machine and subjected to a pressure of 400 pounds 
pe 
about 10 tons per square inch of the steel plate. After 


r square inch, which is equal to a tensile strain of 


being coated with asphaltum, the pipe is ready for 
shipment 

We are informed that the locking-bar, C, of this 
form of pipe has shown itself, under official tests, to 
be stronger than two plates themselves, and as the 
28-foot pipes, 30 inches in diameter, are turned out 
at the rate of about six per minute, it can be under- 
stood that this method of manufacture is 
highly economical, as compared with 
pipe with riveted seams. There is also 
the added advantage that the frictional 
resistance to the water is considerably 
less than that due to the rivet heads of 
a riveted pipe 

In illustration No. 2 is shown the form 
of joint which is used on this pipe line, 
It consists of a wrought steel ring, or 
thimble, whose inside diameter is in- 
creased from the edges inwardly, with 
the object that when the lead is run in 
at both ends, it will form a wedge joint 
that will act against the escape of the 
water 

->+eore - 
PORTER ROTARY ENGINE 

At the electric-light plant of Crawfords- 
ville, Ind., a rotary engine invented by 
James A. Porter, of the same city, was 
recently tested with exceptionally grati- 
fying results The engine occupies a 
Space 54 by 48 by 24 inches and weighs 
one ton. The tests proved that the en- 
gine is of 8 horse power, running one 
hundred revolutions per minute with an 
effective pressure of 12! pounds and an 
expansion from 20 to 5 pounds. The 
high speed and steam pressure obtained 
make the engine very efficient 

As our illustrations show, the shaft is 
eccentrically mounted and the cylinder 
heads are peculiarly grooved In the 
center of the head is a cam-way which 
forms a bearing surface for rollers carried on the 
inner ends of the pistons The outer groove or way 
in the head is engaged by the outer ends of the pis 
tons It is evident from our illustrations that th 
cam in the enter serve to press the pistons into 
Ssteam-tight contact with the cylinder-wall and to hold 
them to their proper places Wear is taken up by 
spring packing 

Partially surrounding the cylinder are two steam 
passage provided with openings leading into the cyl 
inder, and with smaller openings to permit the sur 
Plus steam to exhaust, thereby avoiding back pressure 
The arrangement of openings leading to the cylinder 
from the passages is such that the steam is not ex 
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hausted through one of the openings until the adjacent 
piston has passed the opening on the opposite side. 
Through these passages steam ‘is supplied from two 
steam-chambers above the cylinder. In the chambers, 
valves are located which direct the flow of the steam. 
These valves are so connected by a link and levers that 
when one valve permits the entrance of the steam to 
one passage, the other valve acts as an exhaust for 
the steam discharged from the other passage. By 
means of this arrangement the motion of the shaft 
can be readily reversed by a single manipulation of a 
hand-lever 

One of the steam-chambers communicates with a 
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steam-chest; the other serves as an exhaust. Within 
this steam-chest is a cut-off valve operated by gearing 
from the driving shaft of the engine, so that the steam 
can be cut off at any desired point of the piston-travel 
and used expansively. In order to start the engine 
when the cut-off valve is closed, steam is allowed to 
flow through a valved by-pass extending from the 
As soon as 
the engine is in motion the by-pass is closed. 


steam-supply pipe below the cut-off valve 


>+e +e — 
Million-“ile Rallroad Records 
BY G. BE. WALSH. 
The relative longevity of the modern high-speed 
locomotive is interesting in view of some of the re- 
ports concerning the working-life of some of the older 





forms of engines. There have been several English 
locomotives which have made million-mile records, and 
they are still in use on some of the small branches. 
These English locomotives, however, were run on much 
finer roadbeds than those built in this country years 
ago, and the wear and tear on them must have been 
correspondingly less. It has been demonstrated many 
times in the history of railroading that the condition 
of the track more than the high speed determined the 
life of the locomotive. 

In the past most of the American locomotives would 
average runs of 200,000 miles before going into the 
repair shops. To cover this distance it would require 
from three to five years. There are plenty of engines 
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on the best roads which average 200 miles a day, or 
something like 1,200 miles a week From 60,000 toe 
70,000 miles per year for a locomotive engaged in 
drawing heavy mail and passenger cars makes a record 
that is considered excellent. This record has been ex- 
ceeded, and will be more than increased by one-third 
in the future by the more powerful engines, but the 
average of the fast engines to-day is really lower than 
this. Most train experts put the annual run for a 
good express engine at 50,000 miles a year. At thi 
rate it would take twenty years for the engine to make 
the million-mile record if she was not condemned to 
the scrap-pile before that. 

On many of the Western roads there are locomotives 
in service to-day that started business twenty and 
thirty years ago, and while no record has ever been 
kept of the number of miles they covered in that period 
it can be inferred from figures given that they have 
crossed the million-mile mark. Until within a few 
years there was running on the Chicago, Milwaukee & 
St. Paul Railroad an old Lawrence inside connection 
engine built in 1857. This engine was employed in all 
sorts of work, and during its period of usefulness ex- 
tending upward of forty years it must have covered 
fully a million miles 

The active life of some of the modern heavy loco- 
motives is something to be determined by the future. 
Like the swift ocean steamers they must deteriorate 
more rapidly when driven at their maximum speed, but 
after serving as fast mail expresses they will have a 
long period of usefulness on runs not quite so exacting 
The modern big locomotives on the long-distance runs 
average more miles a day and week than the old- 
timers, and they will consequently cover the million 
mile record in much less time. It is estimated that 
some of the crack locomotives engaged in carrying 
the fast transcontinental mails will reach this high 
record within ten or twelve years. 

A few years ago the London & Northwestern Rall 
road published some statistics concerning one of their 
locomotives. According to these figures, published by 
F. W. Webb, locomotive engineer, she made the million- 
mile record in nine years. Every day except Sun 
day this locomotive made the run between London 
and Manchester and back, covering in the round trip 
367 miles a day. The engine was 50 feet long, and 
weighed 33 tons, with a tender weighing 25 tons and 
carrying 1,800 gallons of water. Wither trip of 183% 
miles was made regularly on schedule time of 44 
hours, and not once in the nine years did the engine 
lose a day except on Sundays. These days were used 
for fixing her up and making such necessary repairs 
as were demanded. Her record is without parallel in 

English or American railroading. 
i? > © 
Cinematograph for the Blind tn 
Vrance, 

Dr. Dussaud, of the Psychological In 
stitute of Paris, gave a lecture on Feb- 
ruary 16, at the Hospital des Sociétés 
Savantes, on the education of the blind 
and deaf A large audience witnessed 





interesting experiments founded on his 
method for supplementing the senges of 
these two classes of unfortunates 

The cinematograph for the blind is a 
machine which passes under the fingers 
of the blind a series of reliefs repre 
senting the same object in different po 
sitions—the branch of a tree, a bird, or 
any other object. The blind person has 
the illusion of moving scenes just as 
photographs passing over a luminous 
screen lend the illusion to those with 
sight 

Dr. Dussaud has also arranged an 
electric vibration for the use of the deaf 
who are incurable. This gives them 
the notion of musical rhythm. For those 
not entirely deaf, he has invented a 
“gradual amplifier of sounds,” which 
supplements the organs of hearing and 
in some instances improves them 

Dr. Dussaud expressed the hope that 
these two inventions would materially 
aid in the education of the deaf and 


THE PORTER ROTARY ENGINE, SHOWING DETACHED CYLINDER-HEAD. blind. The doctor gave a number of 


statistics already furnished by him to 
the Academy of Medicine and the Society of Biology 
showing that his method had been applied during 
the last four years to more than three hundred pa 
tients affected either with blindness or deafness, ard 
that in most cases the results obtained had been ex 
tremely satisfactory 
oe 
Through the death of Prof. J. D. Whitney, its former 
owner, the famous Calaveras skull has come into the 
possession of the Peabody Museum of American Arche 
ology and Ethnology. Prof. Putnam visited the Calav 
eras region last summer to examine the various grav 
els in the Mattison mine, where the skull was discov- 
ered. 
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SELF-HEATING SAD-IRON. 


more general 


A NOVEL 


One of the drawbacks to the intro 


duction of the self-heating sad-iron is the necessity 


gasoline, which, in coun 
obtained rhe 


of using as fuel a high-grade 


try villages, cannot always be readily 
avoided in a new 
Wickland, of West 


overcoming the difficulty men 


drawback has been simply enoug! 


sad-iron 


invented by Mr lver 
Wis, Besides 


inventor has a 


Superior 


so devised a burner which 


ioned the 
ompletely consumes the vapor formed, and has provid 
ed a generator which maintains a constant pressure. 

rhe illustrations presented herewith are perspective 
a tailor’s goose made ac 


Wickland’'s invention 


and partial sectional views of 
cording to the principles of Mr 
The oil-reservoi i supported at one end of the 


lower end of the reservoir a tube ex 


iron From the 
tends through the lower portion of the iron beneath 
a metal shield rhe tube is connected with a retort 


in which the oil is received for the generation of gas 


rhe retort communicates with a valve-casing provided 


with a needle-valve and arranged to discharge the 


vapor in a burner-tube located directly above the 


shield, Openings in the lower portion of the burner! 
tube discharge tl ga lownward on each side of the 
shield The forw d portion of the iron constitutes 


a cup for oil. When ignited this oil will heat the re 
tort and sufficiently to generate vapor 


By opening the needle-valve the vapor 


rdjacent parts 
is mixed with 


air, forced into the burner-tube and ignited 


The tron can be kept hot for more than sixty hours 


at a cost of twenty cents. The heat can be regulated 


Only one iron is required for the house 


as desired 
laundry No 


rhe combustion of the gas is 


needed to heat several irons 


stove 18 
so complete that no odor 
is perceptible 
--eore 

A SINGULAR INDUSTRY IN THE POISONOUS INSECTS 

OF CALIFORNIA. 

BY CHARLES F HOLDER 
Southern California has a number of so-called poison 
centipede tarantulas and 


ous insects-—scorplo! 


others; yet it is rarely that they are seen outside the 


curiosity shop. In a resicence of fifteen years in this 
section the writer has never seen any of these insects 
they 


has only found them after a diligent search 


where should not namely, in the house, and 


a strange 





Fig. 1.—-TARANTULA. 


contrast to life on the Florida reef, where at night 


a crunching und underfoot, or beneath the rocker 


would tell the tory of wandering scorpion, th 


ting of which extremely painful 


In Southern California there is, singularly, a great 


demand for all the insects mentioned, which consti 


tutes a business of some magnitude, involving the 





Fig. 3.—SCORPION. 


more or less skilled labor of a number of persons 
In China such a demand might be understood, as ob- 
jects of this kind are of use in the medicinal dietary 
of the Celestial Kingdom; but what Americans not 
naturelists should want with hideous tarantulas, un 
speakable centipedes and others would seem a mystery, 
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yet these commodities are eagerly sought for by tour 
ists in such numbers that thousands are sold annu- 
ally, and one dealer stated that he had difficulty in 
When asked to explain the 
objects, he “They 


supplying the demand. 


apparent craze for such replied 


fall in line with what are known as curiosities, and 











PARTIAL SECTION OF A SELF-HEATING 
TAILOR’S GOOSE. 





PERSPECTIVE VIEW OF SELF-HEATING TAILOR’S 
GOOSE 


Southern California being the great American tourist 


center, they naturally find a sale rhe average tourist 
thinks it necessary to carry home something as a 
souvenir in nine cases out of ten the same thing 


can be bought in the East but they wish something 


that came from the locality in which they are visiting 
| sometimes think that tourists wish to convey the idea 
that 


traveling in a dangerous country, and so send or take 


to their less fortunate friends they have been 


back home the poisonous insects as evidence of it 
In any event, there is an ever-increasing demand for 
them 

e a n Southern California several wholesale 
house who employ men to mount these horrors, and 


While one 
tarantula in this section, a 


the method of work is not uninteresting 
rarely sees a scorpion or 
them is generally repaid, but it 


careful search for 


is not near houses. In Florida the scorpions are sur 
face lovers, and houses, and especially old board piles, 
offer the greatest inducements to them; but in Cali 
under 
as are the tarantula and trapdoor spider. The 


perhaps, the most important; the 


fornia this insect is a burrower and found 


ground 
tarantula trade is, 
huge hairy creatures being more repulsive than others 
are consequently more in demand. The low hills to 


the south of Pasadena were once famous collecting 


grounds, being partly adobe, the soil especially suited 
burrowers. 


to the insect 


At this place 


building operations of the 


I once found the collectors of one of 


these firms. They were boys, and each was supplied 


with a large bottle of water, a tin can and a forked 


twig or stick The ground was rough, dotted over 


with gopher and squirrel holes, and every few yards 
a hole about an inch and a quarter across could be seen. 
Sometimes this was covered with a gossamer shutter 
of web, but generally it was wide open Placing his 
can on the ground, one of the boys uncorked the bottle 
he carried and poured a little of the contents into the 
hole. The water was probably tinctured with alcohol, 
as I doubt if pure water would have sent the occupant 
spider with a span. of legs 


up so quickly a fierce 


nearly four inches in extent, a huge hairy creature with 
a body seemingly as large as that of a mouse Out it 
darted, then seeing danger ahead, drew back; but the 
forked twig was deftly inserted beneath its body, and 
the spider was tossed several inches away where it set 


tled back in described as “on 


the manner popularly 
its haunches,” showing the death-dealing fangs ready 
for action 

It was a tarantula, the Mygale hentzii of science, 
a near ally of the bird-eating spider of South America, 
and a creature to admire from a distance But the 
young collector treated the insect with scant courtesy, 
placing the mouth of the can before it and hustling 
the giant into it with a businesslike air; then with 
bottle in hand he moved on. The next find 
trap-door spider (Fig. 2), very common in Southern 
California. This is the Cteniza Californica of science, 
a most remarkable and ingenious nest builder. The 
spider sinks a tube from six inches to a foot in length, 
with silk so that it presents a perfect satin 
then a door of silk and clay is made, which 


was a 


lines it 
finish; 


MARCH 30, Igol. 


fits so perfectly that it is water and air tight, this 


works on a hinge, also made of silk. Just on the 


inner rim are several small holes, which look as though 
they might have been made with a pin; these are 
where the spider grips the lid with its mandibles to 
illustrated for my benefit. 


hold it down. This the boy 


The nest could only have been seen by an expert, as 
the outer part of the lid was exactly like its immediate 
color and tint; but the collector's 


seemed to find the nests with 


surroundings in 
eye was keen, and he 
perfect ease As one was discovered he dropped to 
the ground and deftly inserted the point of his knife 
beneath the lid, lifting it up and exposing the silvery 


interior a most marvelous structure, as the work 


Dropping the lid the boy asked me to lift 
that the 
holding it down. As I 


of a spider 
spider was 
inserted the knife and lifted 
I could feel the little owner tugging at the lid, and 


it, saying upon the other side 


as I raised it, 
had the lid firmly 
it with a force which would be 


caught a glimpse of the hairy legs. She 
in her mandibles and was holding 
effective against what 
The spider was 


might be termed her normal enemy. 


ousted by pouring water into the tube, and quickly 


landed in the tin cup. The boy now cut out the door 
of the tube and about four inches of the latter which 
mounted i 


was later 1 a square box and the spider 


placed within to tell the complete story. In the course 


of the forenoon a number of tarantulas were caught in 


this way, also as many trap-door spiders. Scorpions 


were found in small burrows near the surface, or often 
in the holes of lizards 


The tarantula merely digs a burrow from six to 
twelve inches in depth, and makes no pretense of cover- 
ing it, though sometimes there is a mass of web at the 


bottom, and at times a web placed over the entrance. 


The insect is a night-feeder, roaming about, preying 
upon crickets, beetles and other insects so unwise as to 
venture forth at the same time. The spiders brought 
who search the country for 
killed by 


alcohol, and handed over to the taxidermist 


in by the boy collectors 


them in all directions, are immersion in 
who pre- 
pares them as quickly and cheaply as possible; the 
abdomen is filled with cotton and the insect then dried 
in a position to show its greatest spread. The room of 
horrors; the walls 


them 


chamber of 


the taxidermist is a 
tarantulas; 


covered with scores of drying, 





Fig. 2—TRAPDOOR SPIDER. 


while hundreds more await preparation. Exactly how 
many of these insects are sold in this way to the tourist 
trade is not known, but the firm referred to—Messrs 
mount thousands every year, not 


horned 


Wakely & Company 


to speak of centipedes, trap-door spiders and 


toads 
common here 


insects is a giant 


Among these 
and generally sold under the title of tarantula hawk, 


wasp 


the wasp being an inveterate enemy of the spider. I 


have often followed the wasp in its search, and no 


hound ever tracked a fox with more eagerness. it 


would walk rapidly over the ground, examine every 


hole and crevice, vibrating with emotion; and when 
into it eagerly; 


a hole was discovered, darted down 


would come spider 


perhaps out 


a few moments late! 





Fig 4.—TARANTULA HAWK. 


and wasp engaged in a terrific battle. The wasp was 


overmatched, as regarded size, its burly antagonist 
rolling it over and over; but the wasp evaded the 
strong mandibles and finally managed to drive its 


rapierlike sting into the tarantula, which paralyzed 


it; indeed, the effect was at once apparent, the spider 
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yy its active enemy which merely 
lesired to use it as depository for its eggs. 

In almost town in California the singular in- 
dustry described is carried on, and its effect in Pasa- 
been to diminish the supply of 

the places where they were once common 
them 


retreating, followed 


every 


dena has materially 
tarantulas, 
knowing no more 
eeaeEeEeEeaeEeEeEeEeEeEeEeEeEeEeEeEeEeent 


Period of 


The Recent Eruptive Vesuvius—Simul- 





taneous Formation of wo Nitrated Salts in the 

(rat 

The eruptive period of Vesuvius commenced on the 
38d of July, 1895 It continued with uniform phe- 
nomena until September 1899, when the lava ceased 
to flow by the lateral fissure From that time the 
crater, which was then 656 feet deep, began to fill 
up again On April 24 1900, it was only 260 feet 
deep, and contained a magma of bases rich in aeriform 
products. A period of a month of extreme activity 
ensued. There was no emission of lava, but the ex 


plosions within the crater were intensely violent, es 


pecially from May 4 to May 14, the maximum occurring 
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which had propelled it was estimated at 607,995 horse 
power. 

The quantity of solid matter thrown from the crater 
during the explosive period (April and May) was 
about half a million of cubic meters. These emissions 
increased the height of Vesuvius by 33 feet. The high- 
est point previously was 4,221 feet above the level of 
now it is 4,273 feet. 

I remained on the mountain for three consecutive 
days, the llth, 12th and 13th of May. On the 13th, 
in the morning, there was a copious emission of va- 
pors; toward noon the explosions were resumed, and 
soon reached a point of extreme intensity. From my 
position near the border of the crater I was observing 
the action closely, when I was startled by a formidable 
explosion, which rained about me a shower of myriads 
and incandescent scorie. I escaped as by 
miracle. Among the most important phenomena was 
the complete envelopment of the crater with flames 
and the multitude of bombs bursting violently in their 
It was a marvelous spectacle. 
with sal ammoniac 


the sea; 


of stones 


course through the air. 
Around me were lapilli. covered 
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of chlorhydric acid and ammonia (or ammonium 
chloride), pure hydrogen, chlorhydric acid and ferric 
nitrite were obtained with separation of sal ammoniac 
(ammonium chloride). 

Without ignoring the great difference between the 
operations of nature and those of our laboratories, I 
have no hesitation, in view of my observation of a 
true isochronism in the production of ammonium 
chloride and of ferric nitrite in the crater of Vesuvius, 
in holding, according to the experimental results I 
have cited, that there exists an intimate genetic con- 
nection between these two nitrated compounds of vol- 
canic origin. 


aa 
->-~se 


a 





The Current Supplement, 

The current Supprement, No. 1317, contains many 
articles of interest along many lines. The first page 
is occupied by an engraving showing the removal of 
Moreau-Vauthier’s statue “La Parisienne’ from the 
monumental gateway of the late Paris Exposition. 
“The Foothills of Colorado” is by H. A. Crafts. “The 
Canals of Mars” is by Miss M. A. Orr. “Information 
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the transmitter that the hands may be left after the wine arrier has been brought | ee hinged in place and provided with | keepers are located In those portions of Gn 
free to take notes rhe arrangement con-|* PO@C2 within a casing The movement of springs which have their ends respectively | teeth where there ils the greatest body of porce 
i f a bar in engagement with and pro the twine-carrier within the casing Is accom oe with the hub and rim lain rhe teeth depend almost entirely upon 
ing from the ft mitter-arm in such a} Piished by the operation of a movable knife SPEED-GEAR.—Srepewick M. Wane, And. | the wire for their attachment to the plate 
n that the receiver is in proper position | W202 the twine has been cut, the movable/ 1. Onis ‘This invention a means for| WATER - DISTILLING APPARATUS. — 
! knife is relieved from pressure, and the twine-| ooo) onitting motion and for varying the speed | Dickinson L. Rose, Mankato, Minn. The ap 
a carrier is automatically carried to it normal and direction of motor-vehicles The gearing paratus is spec ially adapted for domestic use. 
position | comprises two worms driven in the same direc- | The construction comprises a vertical boller 
Mechanical Devices, MACHINE FOR SETTING CALKS IN| tion Between the worms is a double-bevel | which is open at the top A condenser ts lo- 
BALING-PRESS ALE I reese, Jen-| BOOTS AND SHOES.—Cuartes BR JouN- | worm-wheel movable to engage either worm, | cated above the boiler, and a water-reservoir 
ning Oklahoma Ie itory With this im Eureka, Cal The invention provides a| a4 spur worm-wheel is movable to engage one | exterior to the boiler The water-reservolr has 
provement he med in an ordinary | Simply-constructed durable machine for calk of the worm-wheels, and a crown worm-wheel | an upward extension composed of double walis, 
otton-press receive al compression Mr ing boots and shoes The improvements made | js movable to engage one of the worms | separated by a space for receiving the water 
l'reese prefers to employ his invention as an|by the inventor have perfected the construc-| ea? }of condensation, both walls surrounding the 
attachment to a cotton-press The complete ‘ion and increased the efficiency of operation | boiler, and the outer one being attached to 
apparatus comprises rotatable baling-chambers CASH-DRAWER.—Jvuivs OnumeEN Man Railway Appliances, | the condenser and forming the —_ wer? 
which are alternately filled with cotton A | hattan, New York city. The cash-drawer com TIK.—Hieam Stour, Kingman, Kans. The | the condensing space above the boiler - 
plunger operat i njunetion with one of . f aia | wethiees si wre - of hollow stringer. | 4pparatus removes volatile and mineral matter, 
. prises a money-receptacle having two locking | railway-tie comprises a pair of hollow stringer ai : ’ are apenas 
the chamber ata ompress the cotton | geyvices. both controlled by the drawer-knob. | blocks made of clay, to which blocks a tle and effects rapid condensation ¢ 
, \ m ble follower 18] Qne locking device serves to leck the money-j| bar is bolted. Wooden chairs receive the| NUT-LOCK Samvet 8. JAMISON, Salte¢ 
d by the plunger; and in] receptacle to the drawer, and the other lock-| rails and are interposed between the blocks | burg, Pa When once applied, the bolt and 
e removable follower @ling device serves to lock the receptacle to a } and rails and have recesses at their under sides | nut will be locked together without the posal 
rying a number Of | stationary part An alarm is actuated by the | to receive the ends of the tie-bar. The chairs | bility of being loosened accidentally. To se 
“_ tton At ‘ drawer Mechanism is controlled by the last form cushions for taking up the vibration and | cure this end the inventor employs a nat 
—— devi cite mentioned locking device to throw ‘the alarm | also prevent wear on the clay blocks having a tapered hole provided with a series 
= a n vitl ! rem in or t ction according to the position CONVERTIBLE FREIGHT-CAR.— Oscar B of independent angular a gst 8 ene a 
lle " ally f the lock devices The alarm is given | Cyrrentow Leadville, Colo. The car is 80 lar edges are sunk In the bolt en = . “in 
DUMPING WA ) Wricur, | When any person vot familiar with the con | constructed that it can be conveniently con- | the metal of the bolt to spread eet ve angular 
Jerse ‘ vy, N ] nvse ion relates to | Structior tl drawer seeks to steal the! verted from an ordinary flat-bottom box-car | Tecesses between the angular projections 
a ' fod which discharge | Money for carrying freight to a hopper-bottom box PULP-STRAINER James W PACKER, 
I ud} m-body rearwardly LATILE-DOG Puitie Scuwieckart, Brook-| car for carrying grain The floor for the car Giens Falls N y The pulo-strainer§ for 
rhe e iInventlor s to provide ajlyn, New Y« y rhe lathe-dog comprises | body is made in sections arranged to extend | paper-making comprises a fixed support, # 
dun f struction which |}a body having V-shaped members. On one of | either in a horizontal position on the floor-| diaphragm to which @ plunger is secured, and 
" discharg the ; the member an extension formed with a| supporting timbers, or to hang with thelr }a cam for operating the plunger. An arm 
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or bar projects from tl ipport and is con ] t Inquiry No. 268,-—For manufacturers of washing 
ted , th ‘ pris rts | u Ness an ersona an $. machines, dish washers, boot-polishing machines, et« 
me e with } plung apring exe N 
vreasure mn the arm or bar The plunger | a . Inquiry No. 269.—For manufacturers of small bi! 
I i vt piung liard and pool tables with accessories for same, such as 
proper! 1 nt i part of the diaphragm | READ THIS COLUMN ( AREFULLY.—You balis, cushions, cues, etc. 
t jrew off the fib i ih the openings In will find inquiries for certain classes of articles Inquiry No. 270.—For manufacturers of gas fix 
; ‘ ate tures, meters and supplies. 
a Ss ou n-box, the material fowW-| numbered in consecutive order. If you manu- | agen 
ing byw tt ur ty i i receiving-box and . . om Porn _— Inquiry No. 271 For manufacturers of double 
: facture these goods write us at once and we will | nwa. forgings from 13 to 3 inches throw or 3 to 6 
over a gate rhe provi of a single outlet | send your name and address to the party desiring | inches stroke. 
. . = . smbers having a the information. Im every ¢ » itin neces- Inquiry No. 27'2.—For manufacturers of electric 
num be i reen-plates brings the pulp into sary vo give the n aber of the inquiry. welding machinery. 
a separate mpartinent In the recelving-box, MUNN & CO Inquiry No. 273. For manufacturers of non-co 
that the perator has full control of the rs ? rosive metal in f No. 14 and No. 16 gages, « 

’ ———— —_————_—- — — f being Sal right angles and stiff as cold rolle 
pulp ewardle of the number of suction . " } price not to exceed half the cost of brass or cx 
aida ig ongngrey Marine lron Works. Chicago. Catalogue free. per 

Inquiry No. 23°2.—For very thin sheet metal such Inquiry No. 274.—For manufacturers of small, r 
ADJUSTARLI GUN-STOCK Josernm N. | as magicians use in spring flowers tary engines of moderate horse power 
Zorien, 8 Matthews, K This attachment | “U. &" Metal Polish. Indianapolis. Samples free In 4 miry No, 275.—For manufacturers of walking 
i cane ferrules 
for gun-« ke enable ne gun to be used for tc. ed . : 
ou ‘ . | Inquiry No. 333.—For machinery for making Inquiry No. 276.—For parties willing to make a 
variou purpomes An sdjusting head Is | hooks and eyes. domestic garbage burner 
pivoted in the stock and attached to the grip Motor Vehicles, Duryea Power Co., Reading, Penn. auiry No. 277.—¥or parties to make a model hot 
air lia 
the head ts roviel with peripheral teeth, . a4 = > storage batteries 
" } A He. Ses Coes — ' ae ¥ ‘Ne. 278.— For manufacturers of small 
between the spaces of which a bolt held to | for ratiway ca spring metors for running fans 
slide in the stock can be projected WATER WHEELS. Alcott & Co., Mt. Holly, N. J Inquiry No. 279.—For manufacturers of com 
« " pressed air riveting tools for bridge work 
Vv ~ 1 ; rrac MEN 0 " Iaquiry Ne. 835.—For can manufacturers. 
: aes ATTACHMENT _ . < J Inquiry Neo, 280.—Forn anufacturer of botler wa 
Bcuwhiree Patersot N J The inventor! Yankee Notions. Waterbury Button Co.. Waterb'y, Ct. | ter-tubes with a circulating p 



































of copper ai 


| brass for model bollers and steel f 



























has provided a wash-tub with a movable partl | tnquiry Ne. 836.—For hand power mixing or sift. | . 
ties nal ' " , » be used as a | a machines for making baking powder } wiry No. 281.—For manufacturers of tin cat 
ene lng vVaah ) is machinery for canning purposes 
bathtub (om the TOL ly f the partition Have you seen the March Building Bait *—35 cents iry Neo. 22. For manufacturers of ) “ 
levers are mouwr ! A pla is pivoted on Inquiry No. 837.—Vor moulds for making toilet u gt . lehts for photographs 
Dw! t 
, ioe phew soap | o 283.1 os ale sil 
ne i md ha ding nthe with the “ | order business; n palshen pectore 1 
i , ovelties uf" aa-Cheate ro 
} A screw is carried on the parti Metal Novelties Manuf'’d. Bliss-Chester ¢ Prov Inautry Ne. 384.—For filter to remove th 7 
1 n mma rk wit! e inner ends of the KI fr ard water of several barrels’ capa y 
le quiry Ne. 238.—For manufacturers of cold Inquiry No. 285.—For manufacturers itches 
| cream jars in quantities 
STOO! Jou M BurgpuM Batavia, Til . Ine wiry No. ‘ 86.—For 1 fact s of cheap 
, " ' Just Patented Novelty For Sale, J. M. Cosler, Ko nolad alad 256 nancies nons 
his ato j ' ed in boot and shoe stores 
: koma, Ind Ivaquiry 0. '887.—For manufacturers of cooper 
and compriees a seat wv the salesman and a | age sobre Bo for king | | j 
Inquiry No. 239.—For dealers in small stamped | oe — or making barrels, half barrels and 
reat for the foot of the person on whom 4& | out articles made of leather, such as tops for umbrellas, | *°** : 
shoe is to be fitted mattress-tufts, ete | Inquiry No. 288,—For manufacturers of the Amer 
¥ ; loan “ Keystone” typewriter 
" : " tie Spoke Obe ( 0 . St 
CRUCIBLI Porter W SHIMER Haston Handle & Spoke Mohy ber Mfg o., 0 Bell | Inquiry Neo. 280.— For manufacturers of acetylene 
I’a he crucible ia to be used for fusing or Chagrin Falls, O. gas burners for cuoking, et 
uu w mets wr othe , Inquiry No. 240.—For manufacturers of luminous Inquiry No, 290.—For manufacturers of machit 
highly heating metal r other materlal in an paint | ery and tools for handling, storing and manufacturing 
atmosphere of any gas rhe crucible ts pro | ice cream 
vided with a hollow stopper seated on a rubbe: Machine chainof ali kinds. A. HL. Bliss & Co North | guiry Ne. 291 For manufacturers of light per 
Attleooro, Musas rating machines, capable of perforating thin sheet 
gasket and having means for ooling the stop copper and aluminium with about 100 holes to the 


per and crucible and circulating alr 





Inquiry No. 241.—For electric dynamos for elec 


| tric ahting 


WEATIDE STRIP Witttam I SmMirn Sawmill machinery and outfits manufactured by the 
lilomen } AsnicnaAar?T and WILLIAM © JAMI Lane Mfg. Co.. Box 4, Montpelier, Vt 
» Seymour, lowa This weather-strip can be Inquiry No. 242.-—For bromide canvas as a sub 
attached to any door. When the door ts closed | stitute for bromide paper 
a member of the weather-atrip ts firmly in en Rige that Kun Hydrocarbon system Write St 
gagement with a threshold-strip Aa the door Louis Motor Carriage Co., St. Louis, Mo 
ls opened, a protective member of the weather Inquiry Ne. 243.—For ejectors for ashes from 
strip ie automaticaliy carried up to engage steamboats 
ment with the body f the weather-strip uN Rushton Boats and Canves Morris Canoes The Hi 
the door is closed the protective member of | & D. Folsom Arms Co., 814 Broadway, N. ¥ 
the weatheretrip tis sutomatically brought Inquiry No. 244.—For complete acetylene gas 











plants for lighting villages 








info engagement with the threshold-strip and 
tect ix 7 | SAWMILLS.—Variable friction feed. Send for Cata 
lodged in protective post n | . ‘ 
logue B. Geo. 8. Comstock, Mechanicsburg, Pa 
GAMI Joun @G I Mast! N 
: uiry No, 245.--For machinery that will super 
The apparatus employed in hi game com wa picking of coal at the mines 
prises a course, defined at | ends by goals Ten days’ trial given on Daus’ Tip Top Duplicator 
In thi irse a ball | be placed. Players | relix Daus Duplicator Co., 5 Hanover St., N. Y. city. 
arranged in opposing teams are to have for Inquiry No. 246.—For small drilis for sinking oi! 
thelr object to protect their r tive le | wells or prospecting for ox 
and to prevent their opponents’ forcing a ball New features in the March Building Edition 
past the goal The apparatus can be quickly Inquiry No. 247.—For manufacturers of paper or 
set up in a room or on a lawn cardboard lettering for pasting on windows 
SPACE-BAR FOR LINOTYP! MACHINES Wanted. Pan Am. Fa position Patent Novelties suit- 
Davi A. Hens.ey Vicksburg, Miss rhe | #ble for souvenirs Address J. M. B., 30 B’way, N. ¥ 


improved sapace-bar consists essentially o 








parts or wedges, the upper one of which may | 
| iventio deveioped and perfectec Jesian r anc 
be termed a stationary member inasmuch as | Inventions develop . perfected. Designing and 
machine work. Garvin Machine Co., 141 Varick St., N. ¥ 
it le held against pward movement in the 
ordinary manner, while the lower part may be Phy tee No. 249.—For machinery for welding ends | 
termed the movable member, as it is driven - 
Inquiry Ne. 250.—For improved brush machinery. 
by the usual or any improved mechanism for 
MANUFACTURERS WANTED who can make in quan 
the purpose f xpanding the space-bar rhe 
tities a tool consisting of combined level and plumb 
eration of the Improved space-bar tis the 
Address L. Foucault, Natchez, Mississippi 
same as that of ordinary space-bars Superior 
uiry Ne. 251.—For manufacturers of keys for 
resulta are italned however owing partici typewriters 
l y to the facet hat «a hield is employed of 
are = . I'he celebrated “ Hornabdy-Akroyd”" Patent Safety Oil 
{ t ' ‘ ‘ tiine AS ‘ ne ’ l " 
sul antially } mn i i na the movable Engine is built by the De La Vergne Refrigerating Ma 
member, which shield is of uniform thickness | ehine Company. Foot of Kast 18th Street, New York 
alten f being mls hapec * in other con 
instead : wedg = ia , Inquiry No. 25°2.—For ice manufacturing machin 
structions ! j im eel bole for either the | ery 
movable wed 1 h shield t apring away The best book for electricians and beginners in élec 
from th tat nar Ne to move trans- | tricity is Experimental Science.” by Geo. M. Hovkina 
versely of d wise | By mall. &@. Munn & Co., publishers, 41 Broadway, N. y 





CALENDAR Anrn \ SPARK San 
Francis Cal rhe ilendar relates to that 
lass in which a devi is provided for indi 
cating at lance the da f the week and the 
month Kach one of the date-spaces has a 
holder or fastening device An indicator can 
be secured to any of the fastening devices | 
To prevent accidental loss of the indicator, an 
elastic string or cord employed 

STOVE Sameunn W JacKkson, Selma. Cal 
From the top plate cf the stove a combustion 
chamber, and an mer t plementary com 
bustion chamber are hur \ ind-pipe ex 
tends up from he t t wa of the outer 
combustion chant it inner ombustion 
chamber Fuel le economised and the draft 
is controlled in a simp novel manner 

Desig nes, 

GARMENT - LLOOK WILLIAM I Goss 
Stonington, Me rhe hook mprises two up 
wardly-curved members and an upwardly and 
downwardly curved member 

DISPLAY SAMPLE. TUBI CHARLES F 
Price Richmond Hill, Queens, N. ¥ rhe 
leading feature of the design consists of a 
glass tube closed at one end, and decorated at 


f twe 


the other end with a_cap which extends for 
some distance along the body. 
PLAITING-BLADE Davip Kiser, 


black 
parallel 


hattan, N. ¥ The 
transversely 
on one face and convexed 


disposed tongues be 
Nors.—Ceples of any of these patents 
be furnished by Munn & Co. 
Please state the name of the patentee, 
of the Invention, acd date of this paper. 


Man 


comprises a number of 


veled 


will 


for ten cents each. 


title 


) Inquiry No. 248, -— F< 
|} nuts 


w machinery for shelling pea 











Inquiry No. 253.-—Por 


rere 


rubber stamp manufac 


Wanted— Revolutionary Documents 
irnals, Printa 
n Ulustrated Magazines 


Address (. A, M, Box 773. 
Inquiry No. 254. 


Interviews with pr« 


Autograph Let 
Karly 
Correspondence Soli 


New York 


Washington Portraits, 





For mechanics’ tools 
| 
Architects 


yminent Building Edi 


| tion 3% cents 


iry No. 235. 


! For striping 
| carriage painting 


wheels for use in 





Machinery for Sale.—One Cataract Tool Company 


| with slice 


lathe rests using attacl ent, millir 


|} tachment, counter attachment and chuck; one tur 


lathes for light 
Address 


ret head lathe; five spectal speed 
work All in first 
The Vogt 


brass 
class condition, nearly new 


Optical Company, Rochester, N. Y 


Inquiry Ne. 256.—For broom making machinery 


tt” Send for new and compiete catalogue of Scientific 
and other Books for sale by Munn & Co., 361 Broadway, 
New York. Free on application. 


Inqairy No. 257. 
4 ric belts 


* Morse ” elec 
248. 
59.—For 


For the manufacturer of a 





Inquiry Ne. For German silver key checks 


Inquiry Ne. 2 


‘ cutter wheels for pinking 
| machines 


nquiry Ne. 260. -For manufacturer of the “* Hol 
nl * killer 
Tuauiry Ne, 261.—F 


ecards 
Inquiry No. 262. 
Inquiry No. 263. 


teries. 
Inquiry No. 264. 
ter No. 265. 
Suqetry No. 266.—For manufacturers of machin 
ery for cutting and shaping pumice stone in regular 
equares and ovals 


Inquiry No. 267.— For the manufasturer of a scale 


wv blank aluminiam business 


For German silver wire. 


For manufacturers of dry bat 


For manufacturers of tinfoil 


For electric supply houses. 


square inch 
Inquiry No. 292.—For manufacturers of 
half barrels and kegs in car lots 
wiry Neo. 2903.—PFor 
making tooth picks 

Sonate: No. 294.—For m 
in asmall locomotives 

Inquiry No. 295.—For 
cloth used for absorbing 
pada, et« 

Inquiry No. 296. For 
water-heating apparatus to be 
bathroom 

Inquiry Ne. 207.—For 
metal novelty 

I wiry No, 
supplies 


manufacturers of machin 





anufacturers or 


ilin machinery 


used in a gymnasiun 


parties to make a 3-plece 
298.—1 


condensing and sterilizing apparatus 





barrels 


dealers 


manufacturers of felt 
ink in stamp 


manufacturers of @& gas 


or manufacturers of creamery 





| HINTS TO CORRESPONDENTS 

Names and Address must accompany all letters or 
no attention will b — is for 
' information and no 

References to former 





wr pt ib licati 
articles or 





suswe 


rs should give 


date of paper and page or number of question 
| Inquiries not answered in reasonable time should be 
repeated; eorrespondents will bear in mind that 


me answers require not a little research, and, 
to reply to all either by 


department, each must take 


endeavor 
this 


y seen we 
| letter or in 
| his turn 
Buyers wishing to 
tised in our 
addresses of | 
the rine 
Special Written Information on 
rather than general interest 
| without 


purchase any article not adver 
columns will be furnished witl 
manufacturing or 


Uses 


carry 


matters of personal 
cannot be 


remuneration 


Scientific American Supplements referred to may be | ( 
i}Car brake 
( 
‘ 


10 cents each 


| had at the office. Price 
supplied on 


Books referred to promptly 
price 

| aincrals sent for 
marked or 


examination should be distinctly 


la beled 


| (8143) J. W. B. writes: 1. I 


make a helix to magnetize a “%-inch bar of 


octagon steel llow long and how many turns 
of wire, and of what size wire shall I make 
it 1 get current from a dynamo A. The 


statement that the 


clew to its 


current is from a 


igives no voltage, which 


known before a coll can be constructed to 


magnetize a magnet llowever, proceed as fol 


| lows Wind a coll of No. 12 cotton-covered 
|} wire of a size that the bar will slip easily 
through the coil Any insulated wire will do 
as well, if magnet wire is not at hand Make 


| perhaps 


10) ~turns, number not important 

Connect this in series with a lamp rurn on 
hie er ind pass the bar back and forth 

through the il Continue this till by experi 
ment the bar is not made any stronger by 
further treatment If the lamp is an are lamp 
| the work will soon be done if it is an incan 
descent lamp onger will be required rhe 


flow of the amperes around the bar 


it rhe process is very simple. 2. Can I make 
good bar and U magnets, using steel ends and 
wrought-iron center? A. Yes; the iron neither 


helps nor hinders the magnetism 





NEW BOOKS, ETC. 
ScrentTiric AMERICAN CYCLOPEDIA OF 
Recires, Nores AND Queries. Edited 


THE 


by Albert A. Hopkins. Sixteenth Re 
vised Edition. New York: Munn & 
Company 1901 Large 8vo. Pp 
790. Cloth, sheep, $6. Appendix 





sold separately for $1. 

The edition of this book appeared in 
1891, and within the past decade it has gone 
through editions (including the 
ent)—a fact which, sufficient to at 
the great value of the work as a book 
of reference, solving the difficulties of all 


first 

sixteen pres 
alone, is 
test 








patente by Bacheler & ee ot Phi)=elphia ; 
i ¢ Working without weights. 


classes, from the chemist and technologist, 


expected 


receipt of 


desire to 


dynamo 


must be 











magnetizes 





the manufacturer down to the 
kitchen. It ts 
the 


upward of 15,000 


and artisan, 
cook in the 
compendious work of 


|} housewife and the 


by far the most sort 


jever attempted, comprising 
embrac 
the 
alphabeti 
The 
good pa 
bound 


recipes and formule, and usually 


| 
| 
| Ine minute directions for carrying out 


arranged 
consultation 


titles are 


processes rhe 


ian thus facilitating 


book is well and clearly 


printed on 
|} per and ts and 


National 


strongly substantially 


lruggist 





INDEX OF INVENTIONS 


For which Letters Patent of the 
United States were Issued 


for the Week cnding 
MARCH 10, 1901, 
EACH BEARING 


| 


AND THAT DATE. 


[See note at endoflist about coplesof these patents. } 









Accur tor for mixed fluids under pressure, 
\“ J. ivt 670,148 
Ac ! l pl naking active material 
f ! Jung 670,024 
\ l fying composition, G. Dollner. 670,454 
\ \ LP ‘ 670,245 
\ pressing apparatus, hydraulic, W. J 
l tor ao, 005 
\ compressor, | Hi. Merrill 670,000 
\ of rooms, means for humidifying the, 
P. Kester 
Ammeter, G. Grabosch 
Anchor, pivoted, W. L. Byers 
Anti-rattler and shaft supporter, combined, 
\ Minturn O70, 108 
|} Applicator, H Hi. Grotl OT0.018 


Apron, self-feeding, T. V. Payne 


670, 109 











|} Automobile running gear W Van Wagoner 
| Automobile starting mechanism, H. Wileke 
Azimuth instrument Jd Negus 
tag See Self-closing bag 
Bag, J. J. Lawler 
Bailing machin Kirshman & Medlin 
} Baling press, W H. Giray 
Baling press knotter I Kirshman 
| Baling press knotter, I M. Medlin 670,410 
| Banjo harp attachment, A, A. Farland 670,049 
| Bank or toy money box, savings, Gilmore & 
| Haupt 670,2 
| Barrel closure, C. H. Driver 670,341 
| Ba irrel head, J. Martin 670, 158 
| Bath See Heat bath 
| Bearing, ball, J. W. Dickinson, Jr 670,318 
| Bed couch, G. I tedell 670.308 


| Bedstead, sofa, B. FI Fortiner 70,073 





Beet flume stone catcher, I I Dyer OT0,018 
Belt gulde _ Shiftabls J Warrington 70,124 
Bicycle, motor, I y White 
| Bieyeke support, H turnet 





| Bicycle support, folding, J. F. Williams 
Bite to driving bits, device for attaching 
wercheck, L. K. Raymond 670,248 








Boat detaching apparatus, F. S. Pett 670,208 
I manifolding, B. Williamea OT0,217 
I mantfolding eos, Coaby & Wirth OTO,.147 
Boring machine, G. ¢ MeClellan 670,008 
Bottle, ¢ k rrue ° 

Bottle rotating machine,, C A. Greiner 
| Bottle, non-refillable, tosch, Sr 

Bottle non-refillable t MeCord 

Bottle stopper, H. Fin! 

Bottles, means for preventing refilling of, 

Bizouarne & Kugler 


machine, J. H Champ..... 
oven, G. EB. Lin 


Bottling 
Brick drying 
Broiling or to 
Kh J 
I 





ssting device, B. J. Karrer 
! ' I i. Dykes ° 
ish holder, W 1. Van Ame 
Buck! nachine, T. P. Hartshorn.. 
Bullding material, producing, E. C rice 


burner, G. Tresenreuter 
Buttor, collar, A. We 
Button, fabric cover 
Calculating machine 


Bunsen 





wer 
Ww Ludington. 
sotuatinn device, W 











Heinitz coccee 
Camera, folding panoramic, D H Houston 
Camera, folding panoramik pened uphic, D. 

ME. TROGUOGR cc cccccccccccccecoosce . 





Camera, magazine, J DE onnccnsenenes 660,071 
Camp fire utenall holder, ¢ KE. Bond 670,144 
Can bodies, machine for forming sheet metal, 


670,390 
670,182 


Jensen 
Can filling machine, EB. Manula 
Can opening keys, machine for 
ing, Zimmerman & Wirth oe 
ane unloading machine, W. C Gregg 
freight operating, W. H. Sauvage 
R 


manufac tur 


ar coupling, F Moore et al 
ir couplings, spring protecting device for 
railway, W Thornburgh . 
or guiding bracket, H. C. Williamson 


Car, dumping, ¢ sarrett 

Car for stock or other freight, H, A. Turner 

Cn ore a I Woodbury 

Ca roof, ¢ D. Pettis 

Car sand box » Ham 

Car seat, H. Witte 

Cars contact shoe lifting apparatus for 
electric, Morison ° 

urrier track t. Miller 

ime See Show case 

asein products, producing, J A. Just 


ish register, E. W. Applegate 
ships 
onveyer, E 


bottoms, A. Johannsen 
iin, « knam 


min, drive, W 





Tibbitts 











rer 

( 

( 

‘ 

a 

«) 

ol 

Chain grate furnace, I R 

Change making machine, H Fox 

Chip breaker I Crouch 

Chuck lathe A. Swasey 

Chuck, seroll, I I Whiton 

Cl t. Roberts 

Chut M. ft Mogg 

Cig lighte electri A. B. Kittson 

Cle retainer, finger, E. R. Jump 

Cigarette machine I Georgi 

Cle tte machine, H. BE. Grabau 

( tte making machine, FE. RB. Mann 

ol | a8 itth: levice Ww Moebius 

l s drier, O. A. Gort 

Clothes Hne clothes retainer, M. 8. Cross 

ol s pin, T. G tering 

l i . os Merkoolyeff 205 
Clute I P. Schmitt 

Clutch, friction, R. Willetts 

Coffee pot, automatic fountain, J. F. Normile 670.004 
Collar stuffing machine horse, O. Jones 2 670,051 
Colter clamp, f Heylman 670,251 
Comb finishing machine Meihsner & An- 





mann 670,081 
Commutator brush holder, W. D 


mixer, H. Campbell 


0,030, 
Pomeroy 
Concrete 





Conveyer A. D. Janser 

Coop, poultry, T. P. Mohr . 

Cork tapering machine, H. G. Shannon.. 

Cream separator, Peckham & Silvius 

|} Crucible shaker, J. Illingworth 

Culinary article, H. N. Van Tuyl 

Cultivator, D. FI Bartor 670,09: 

Cup See Egg cup 

Curb and gutter ombined, S. B. Morss 670,001 

Curryecombh, V Slater, Sr 670,254 

Curtain and window blind support, Alter & 
Anchors 670,170 

Curtain fixture, W. T. & 8. G. Miller 670, 
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Curtain red threader, ( Freund 670, 
Cut off, R tyan 670, 
Cutter head, S. J himer coos. On 
Delivering device adjustable material, J 

BR Dobson 670,014 
Developing tray, A. B. Sheppard GTO,105 


machine, J. A. Jena 


(Continued on page 905) 


Dipping 670,344 
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Wore or METAL Ce 
Workers | 


Without Steam Power should . 

use our Foot and Hand Power 

Machinery, Send for Catalogues 
A—Wood-working Machinery, 
B—Lathes, ete 

SENECA FALLS MPG. CO. 

695 Water St., Seneca Falls, N.Y, 






Wa tsd NaI al Lae a 





scele) BT SUPPLIES. 
THEs. SEBASTIAN LATHE CO'2°SctNNario 


i} Turret Lathes, Plan- 
Foot and Power : andar is ‘and Drill Breese. 


SHEPARD LATHE CO.,, 1 W, , Cincinnati, O. 


ora? | Pipefitters! 
TD eee S50 net compote un. 
STILLSON WRENCH 


which ts particularly adapted for turning out the beat 
work without crushing the pipe in the least. All parts 
ire drop-forged. Once tried, it is always used. It has 
many imitations but no equals. See explanatory cuts. 
Price list on application to 

WALWORTH MANUFACTURING CO,, 
126 To 136 FEDERAL &ST., BOSTON, MASS. 





There is never any question 
about the quality of a 


B. F. BARNES 
UPRICHT DRILL. 


The tool here tilustrated is our 20-inch 
Drill, and we guarantee it to drill up to 
Linen in steel and I4¢ inch in cast ron 
at a good gait and without strain, 

build larger sizes and will be glad wo 
send full data on our entire line to 
interested people 

BK. F. BARNES ©0,, Reckford, IIL 


Tells About Tools — 


A perfect encyclopedia of tools in use 
in every trade and profession with 


“soo 


san3e) 9302 








‘go eng 
CATALOGUT 


Montgomery & Co.'s 
Tool Catalogue. 


510 pages, well printed Coplously 
illustrated. A valuable book of refer 
ence for everybody interested in 
tools or machinery. Mailed for 2% cents, sent to 


MONTGOMERY & CO., 105 Fulton St., New York City, 


THE BEST BENCH LATHE 


for precise and accurate 
work of all kinds is shown 
here in cut, and com- 
rises Bed, Head Stock, 
Matt Stock, i’ Rest, Face 
Plate, f'wo Centers and 
Binder Bolt. Form of bed 
makes possible the clamping of various attachments 
without distorting the metal. Uther special features that 
give general satisfaction wherever triec For further 
and fuller partic — send for free descriptive booklet 
Pra & Ry hitne ompany, flartiord. Conn, 
RAND bare ais, Veo 


LATHES: 


FOR 
CuNSsMiITHS, TOOL 
Makers, Expeni- 
MENTAL ano REPAIR 
WORK, Erc } 
Send for Illus. Catalog. 
W. F. & Jno. Barnes Co. 
1999 Ruby Street, 

ROCKFORD, ILL. 


$000000000000000000000000000 | 
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Bt = LEVEL. $ 


ustable incline Level, a fixed Level 
@ anda umb. Shows incline by 82ds, or less, eb 4 
@ in to the foot. A longitudinal groove in seat of 
@ frame adapts it to rest on pipe or shaft. Price 15 © 
in x plain alas, £3.00 ve hee igen, 96.00. 3 
fatomue of Fine Tools free i 
© SAR REPE Con hon te Athol, Mace US. 
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THE EUREKA CLIP 


The most useful article ever invented 
tor the purpose. Indispensable to Lawe 
yers, Editors, Students, Bankers, Insure 
Companies and business men gen- 

Kook marker and paper clip. 
Does not mutilate the paper any be 
used re pe atediy. In boxes of 100 for 2 
To be had of all boo kse llers, stati one rs 
and notion dealers, or by mail on receipt 
of price. Sample card, by mail, free. Man- 
ufactured by Consolidated Safer 
Pin Co., Hox 121, Bloomfield, N. ¥. 














Display rack, B. T. Grayu.ccccsccecceaceee 

Door operating apparatus, O. Johnaon..... 

Door, sereen, H, W. Lorts 

Doubling and twisting machine stop motion, 
.. Hartley 

Drain or sewer pipe, J. W. Kelly 

Drier See Clothes drier 


Dye and making same, blue triazol, J. Her 
babny 

Dynamometer, K. Leverkus 

boller, R. A. Richardson 

Ww atz 







» awitch, B. I. Dodds 
awitch, suspended, J 





— &- ” 


Electric machine brush holder, J. Trier 

>) awitch, W. F. Boasert 

Biectric switches, apparatus for controlling 
the motion of, W.. Kingsland 

Electrical coupling or terminal, W. Walker, 
J 


dr 

Electrical device reversing apparatus, Hughes 
& Shaw 

Electrical switches, apparatus for controlling 
the motion of, W. Kingsland. 670,205, 

Electro-endosmotic process of freeing ma 
terials from fluids, B. Sehwerin 

Electro-endosmotically freeing materials 
from fluids, apparatus for, B. Schwerin 

Electrolytic current interrupter, A. Wehnelt 

EKlevator See Farm elevator 

Emery wheel dresser, R. O. Rupert 

Engine exhaust for heating purposes, device 
for utilizing, BE. Kempshall 

Engine speed regulator, explosive, BE. L. P 
Mors 

Engine stop mechanism, Taylor & Evans 

Engineering, structure for use in hydraulic, 
W V. Judson 

Engraving machine patterns, producing, M 
tare 

Envelop, A. Perry 

Envelop machine, W. 8&8. Metcalfe 





Erasers, machine for cleaning blackboard, 
Tr. MeSpirit 

Excavator, O. Hetlesaeter 600,001, 

Excavator, W. Shannon 

Exercising machine, electric, N. H. Raymond 

| Explosive engine, B. Courvolsier 


Fabric See Tire fabrie 

Farm elevator and car loader, portable, B 
Reeve 

Fastening device, H. HH. Abell 

Faucet, ofl can, W. Laudabn 

Fence post, J. I Vinson 

Fibrous composition of matter, G. W. Lara 
way 

Filter, pressure water, B. PF. Berry 

Firearm sight, J. ¢ Brougher 

Fire eseape, J. W. Hull, Sr 

Fire escape, W. Omey 

Fire escape, J. Tals 

Flower stand, Fredrick & Johnson 

Flower support, ¢ Braunget 

Fluid pressure engine, R. C. Berry 


iFly wheel, ¢ H. Howland-Sherman . 670,385, 


Folding box or egg crate, L. Allen 

Food compound, vegetable, J. H. Kellogg 

Friction mechanism for resisting strains, R 
I » Janney 

Furnace, L. Brouhon 

Furnace charging apparatus, blast, J, Ken 
nedy 

Furniture, A. C. Johnson 

Gage See Railway track gage 

Games, device for playing parlor, A. Wein 
traud 


Garbage receptacle, invertible, J. C. Murphy 
Garment pin, securable, A. Swanson 
Garment stretcher, BKB. Oppenhauser 

Gas and vapor burner, combined, A. Hayes 
Gas burner, self-lighting, A. Sime mint 






Gas generator, J Trulinger 

(jas generator, acetylene . RR. Cook 

Gas generator, acetylene, G. L. Elkins 

Gas lighter A. Simonini 

Gas producer, 8S. Forter 

Gasolene moter, H. M. Quick 

Gate, C. M. tloepere. 

Gear, ¢ H. Howland-Sherman 

Giearing, A. Plagman 

jearing, bevel or miter, ¢ H. Howland 
Sherman 

Gearing, changeable speed and reversible, O 
I. Shaver 

| Girder construction, ¢ N. Carnahan ’ 

Glass grinding and polishing machine, W. L 
Kann 

Governor, engine, Davidson & Hampson 

Grain, degerminating, M. W Hunt 

Grain drill attachment, J. A. Olrich 

Gramophone coin freed apparatus, B. G 
Royal 


| Greenhouse roof, G. Hopp 


Grinding mill, T. L. & T. J. Sturtevant 

Gun, trap, J. R. Long 

Hammer, lasting, A. Hebert 

Hammock swinger, L. F. Cutten 

Handcuff, F. J. Schiele 

Harrow, disk, Willis & Porteous 

Harrow tooth fastening, G. T. Willis 

Harvester, broom corn, A. Kobelt 

Hiat stand, J. F Kennetick 

Hay carrier, R. Miller 

Hay rake, revolving, BE. V. Swern 

Heat bath, radiant, W. B. Morrison 

Heater, D. B. Smoak 

Hopple for driving horses, G. BE. Perrin 

Horseshoe, soft tread, H. D. de Saint Cyr 

Hub, pneumatic wheel, T. Coad 

Hydraulic motor, J. Leukart 
I 


Hydrocarbon burner, J ( Mullen 

lee making appar: atus, A. H. Rauch 
Igniting a vice, E. Sehmidt 

Incubators, mt B matt ventilator regulator 





for, 7. W. Goodale 
Inhaler, J. B. Sloane 


Internal fastener for telescoping tubular 
parts, G. L. Thompson 

Iron shaft furnace for burning cement, ete., 
E. ft Stein 


|} Jar closure, C. G,. Overmyer 
‘ 


Journal box dust guard, ¥ F. Richards 
Key guard, L. Mullaver 


} Knitted fabrics, machine for running on, W 


MACHINES FOR ROLLING 
SCREW 
THREADS. 


Any size up to 1'' diameter, 3 
long. Four sizes of machines, 
cP” Send for Catalogue 


BLAKE & JOHNSON, 
P. 0. Box 7, Waterbury, Conn. 


Straightens It Out 


no matter how tangled 
and twisted, and cuts it in 
required lengths—long or 
short, the 


Long Cut Automatic 
Wire-Straightening 
and Cutting Machine 


which  straightens _ 
cuts wire from the coll ¢ 
the rate of 1% feet pe ; minute 


F.B. SHUSTER CO., New Haven, Conn., U.S.A. 
¥8u USE GRINDSTONES ? 


you 











li sizes 
aware | 


nake 9] 


sO we Can supp:Y 
A and unme 
ept in stoc Ww 

specialtyof selecting stones for all spe- 
Clal purposes I?” Ask for catalogue 


The CLEVELAND STONE CO, 
2d Floor, Wilshire, Cleveland, 0. 
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Knitting machine Millholland & Lee 

Knitting machine thread changing mechan 
ism A N Ames 

Lamp, hydrocarbon incandescent 1 A. & 
R. D. Cody 

Lamp, incandescent, R. A. Fessenden 

Last block fastener, J. P. Walsh 

Lead compound and making same M. M 
Dubin 

Leather, ete., machine for longitudinally 
cutting and stripping, D. ¢ 

Leather, marbling or decorating, G ‘ollin 

Lime and carbonic acid, brane RTE, G 
M. Westman 

Link bending machine KE. Attwood 

Liquid separator, centrifugal, F. O. Nilsson 








Magazine charging e,, Re & Krnka 

Mail bag catcher, H orris 

Manure distributing HR, J. Wee 

Massage apparatus, J. BE. ekhardt, Sr 

Meat choppers, adjustable ring for, M. J 
Iribacher 





Mercerizing, ete fiber and yarn, machine 
for, H. F. A. a Brassard 

Metal finishing machine, strip, C. C. Webster 

Metal forming machine, H. L. Gulline et al 

Metal ornamentation, H. Goodwin 

Metal planing machine, W. H. Chappell 

Meter See Water meter 

Meter box, Tilden & Winton 

Mixer See Concrete mixer 

Mold See Stone mold 


Molding apparatus, M. P. Reilley 

Mop head, J. fF McCleary 

Motion converting device, N. A. Baker 
Motor driving mechanism, H. J. Lawson 
Mowing machine H. M. Deming 

Musical instrument, wind, F. A. Buescher 
Necktie fastener, O. Kraus 

Needle holder A. I Brabant 

Nitrites, making, R. Heinz . 
Nitro-cellulose, treating, Luck & Cross 


(Continued on page 206) 
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| face—nature’s own method of purifying water. “Galvanized 








WILL SHIP C0.D. FOR $25. 00 


WITH PRIVILECE OF EXAMINATION, 
FREICHT PREPAID TO YOUR STATION, 
“THE WILLARD STEEL RANGE” 


Has 6 &in. lids, oven 17x2lxl, gallon reservoir pad warming closet, lined 
throughout with asbestos, burns wood or coal. This special Tnducement is 
offered for a limited time only. Mention this paper, 


WM. G. WILLARD, Manufacturer, 619 and 621 N. 4th St., St. Louie, Mo, 


“PERFECT BRAND” | fai <= 
Asphalt Ready Roofing: REBUILT MACHINERY 


The most durable and 
strongest gravel surfac 
ed ready roofing on the 
market, requires no 
painting, and is cheap 
and tasting, Anyone 
can lay it over boards, | 
tin or abingles 

Also a full line our one, two and three ply Asphalt 
and Coal Tar 

Write for prices ana particulars to 

\OFING DEPARTMENT, 


THE CORK FLOOR AND TILE C 
139 Congress Street, - OSTON, MABS. 

































and SUPPLIES ac Bargain ?rices Larg- 
est Machinery Depot on earth, We lny 
buildings and plants; amor 
others we bought the World's 
Fair, the Omaha Ex position the 
Ohicago Post Office, and other 
structures. We rebuild machin 
ery of all kinds, and sei! with 
binding guarantees, Boilers 
from Opi Engines from $8 
; ys from &15 up, 


Fete. We carry wih siete ac a General Suge 
ee 


Tee, OUT YAO page ¢ aay 
Constantly buying entire stan 
- at ee and » chetelin salen. 
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NEW cia 
“ RIVETT”’ 
PATENT GRINDERS. 


For parts ulare¢ and catalogue, address 
FANEUIL ATCH a 5 ay 
Barewror, Bowron, 
Makers of the Celebrated * Rivet” 
Precision Lathes, 


METHODS AND INSTRUMENTS USED 
in Astronomy.—An illustrated deseription of the tele- 
scopes in the Lick and Paris Observatories, 6 illustra 
tions, SCIENTIFIC AMERICAN BUPPLEMENT 110, 
Price 10 cents. For sale by Munn & Co, and all newe- 
dealers, Send for catalogue. 


~~ | A GERM-PROOP FILTER 


‘LET US START YOU! fowricty 
EY Pinting. 2: 


at ¥.. or ee taking 





Most fatal diseas: come from drinking a 
impure water, rot win urset »®. 
family by using ri M me 
yl absolutely reliay m quick. 
purifies water, Needs no rot ng to 
te an be attac bed to any plain or 
shrendan faucet. Simplest in construe- 
tion, Hasiest to clean. l'riee " 
Express prepaid. When ordering state 
whether for plain or threaded faucet, 
Descriptive catalogue on application 
Hygela Fliter Co., 64 Fi » I St., Detroit, Mich. 


“ee 
Hawkins’ New 1900 Catechism’ 
OF THE STEAM EN@I NE. 
PRICE, $2.00. 
Postpaid to any address. A practical book on 
engine running, Valve setting, ete, Strictly ap- 
to-date. Money refunded if not satisfactory 
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= you 
asfree, W _— 5 Femoniet, camatee. ote. F 
POAT & Swgeieear Works, OLNCINNA 





ROTARY PUMPS (PS AND ENGINES. 

Their Origin and Development,—An im portant series of 
papers giving « bistorical resur f the rotary pump 
and engine from 1688 and Hliustrated with clear draw- 
ings showing the construction of various forma of 
pumpe and engines, %& ieetcenone Contained in | 














» ° Pr iT) 
enon. Vor sale ts Muin & bo’ 10. and tail hewsdeniers. | | BBD THEO. AVDEL CO., 63 Fith Ave. New York City 
From 4 to 200 H. Made in one, two, three and four cylinder type. The 


que engine that foias a volt meter as close as an automatic steam engine. 
dapted to all power purposes, stati.nary or portable, and especially 
well ‘yualified for electric lighting Guaranteed to produce « first-class 
spmmerein Heht without the aid of countershafte or massive fly-wheels. 

eat design, simple in construction commomyans tm operation, self 
jubricating. « | parts intereh and ac Send Jor catalog "8." 


Marinette fron Works Mfg. Co., Marinette, Wis., U.S. A, 
G. F. Wuee en, General Sales Agent, Chicago otiee, Os Pune Sate 


Gold Stocks Free | 


Just to introduce our big western weekly mining 
(ite year) we will send a oko of 5 phares full pat “tid and 
non assossable in a. c ‘rivol e Creek viel 

You must send us ite or stamps fora 6 LMine. triai [ ( | th 
sub. to our illustrated weekly paper. Clubs of 5 or mure \ A] i N] Hit *) UL 
Wc. each. Full mining me jertioates sent by re- 

turn mai! issued to you. »ple Creek is a world-beat- . 
er. Address ROC ky" OUNTAIN MINER, 
(Inec.), Denver, Colo. 


New Microscope for Nature Study | — —- ‘ 
and for wi, ee ze ipgsics | of Ores, DRILLING 
Queen Acme No. 6 i'n. dojective wiv: Machines 


I? prepared slides of Poot eaats Ph Over 70 sizes and styles, for drilling either deep or 
interesting specimens, all in case. shallow wells in any Kind of soll or rock, Mounted 
sk your nearest — or ii. on wheels or on sills, With engines or horse powers. 

Strong, simple and durable. Any mechanic can 
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A GRADUATED Automatic REDUCING VALVE 


Physicians, Surgeons, Jowejers, Dentista, 
Artists, Brewers, Bottiers, etc., in fact all 
users of power require the 

AUTOMATIC REDUCING VALVE. 
Graduated to regulate the pressure exactly 

and dves it automatiocall At 
lutety air-tight. No eeines iT) 
leakage. Handles high or low pren- 


BEWARE OF THE WATER 


and do ma’ ‘t atte POLI to drink it until it has been ite d through a 
“TR "’ GERM-PROOF FILTER 

the filtering princip . of wan h is the Tripoli stone, which, 

while allowing the water to pas freely throw 

without clogging them qovents all timpurities on t 









inside and out, Can be attached to any ee et 
Write for particulars wa « Wanted. 


EK. @. SMITH, « « COLT) Shi A, PENN, sures or temperatures. Only Valve 
enn known that retains a uniform low 


H¢ ww TO MAKE AN ELEC YTRICAL pressure independent uf varying high pressure 
Furnace for Amateur s Use.—The utilization of 110 volt Automatic Reducing Vaive Co.,126 Le Salle St.,Chicago 


electric circuits for small furnace work, By N. Monroe | ~~ ’ 
Hopkins. This valuable article is accompanied by de- The only WATER MOTOR which can 
be adjusted and tilted in any direction 


tailed working drawings on a large scale, and the fur- * } 

nace can be made by any amateur who is versed in the while running. Price with pu ler inch 
use of tools. This article is contained in SCLENTIFIC Moter, Fh 5, warh Fon, S18.) Price with 
AMERICAN SUPPLEMENT, No. 118. Price 10 cents pulley, %in Motor $2. (2%) per cent, 
For sale by MUNN & Co., 4#1 Broadway, New York City, discount for cash). A, ROSENBERG 
or by any bookseller or newsdealer CO,, Baltimore, Md., U. ® A. 
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(Ye Have an [uquiry tor Your Goods 


very often, and if we only knew your address, we could turn over to you inquiries 


by the hundred that come pouring into our office daily. 


Read the “Business and Personal Want” Columns, 


There you will find inquiries numbered. Read them carefully every week, and if 
you can furnish the goods required, write us at once, GIVING THE NUMBER OF 
THE INQUIRY every time, and we will put you in communication with the parties 


desiring the information. You may get an order or many orders by simply read 


‘ing our BUSINESS AND PERSONAL WANT COLUMNS every week, 
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Visible Writing, Universal Keyboard, Speed, Touch. | 
WACNER TYPEWRITER CO. 


189 Monroe *i,, Chiceage, 815-2880 D'way, New Vork 
S26 Twelfth *., N. W., Washington, D. ©, 


EAGLE 


Acetylene Generators 
ARE PERFECT. 
Over 10,000 Machines Sold. 


They are endorsed by every user. 
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GENERATOR 
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319 N. 4th Street, 
St. Louis, Mo. 
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Color Photography 





Nature's Reflex! “ It seems aimost a miracl 
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" ready tamp be ° 
IVES KHROMSKOP COMPANY, Inc ashen me 
1424 Chestnut Street, Philadelphia. 
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Warren Chemical & Mfg. Co.. a8 Fulton St., New York 


Of Every 


CUTTING DIES oescrii 


For Leather, Paper, Cloth & Rubber 


Manufactured by 
JOSEPH E. KNOX & ©O.. LYNN, MASS, 
A 


iAsk for Catalogue 
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does not represent consistent strength. 


An Automobile with ex- 
cellent motive power, but 





inferior running gear, or 
with perfect running 
gear, but insufficient 
power is a like paral- 
lel. 


NATIONAL 
AUTOMOBILES §=—-Pa** Trap Stytec. 


are consistently strong, powerful 

and elegant throughout, 
Our Aute Book, which we will send you on 
receipt of 10c. tn etompe, wit sey ae at 
if yeu ere going to 
thie witt be the bes: ite, tuventuens you 
ever meade. 





Wiustrated pamphie' mailed free to any address. 


The National Automobile and Electric Co. 
1115 Bast 220d St., Indianapolis, Ind. 
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Medicinal’ ‘preparations, certain named, | M FACTORY PATTERN AND MODEL MAKERS. 
i ink 16, 106 qommnaeant 
Me headache, G. W. Emersor 16, 105 To purchase or manufacjure on 
Meda ines, certain named,.M. Leprince WANTED n yalts, patented machine 
16,102, 36 103 | FOR SA | E! y tools of ng design, or a pares. | tives 
G. Murphy 16,087 os 7 4 egitimate demand at a fair profit (dress 
Atlas Shear Company 26,109 | Leck x 31. Station B, Cleveland, Ohio 
refor, metal, Excelsior | Large fully equipped factory with a capacity for 500 ~ 
6,110 | hands, suitable for the manufacture of Automobiles,' ANY BIC LE RIDER oP, and ,L RE- 
cose Sugar Retining Com Electric work, ete. This plant is in first-class condition tite a need our 190 »& Py jauger. 
pany 13.008 | and could be operated at once. Can be purchased at a If you have a Used-up ranges ry re LA If you have 
Whiskies, C. Kraemer 1096 | bargain and on liberal terms | Semen ee oud-sizea brac nel if mu 7 a be 2 
. : . . . . wy ‘ oN gear rite us and find out all about the A. & . 
Address S. B. PAGE, MIDDLETOWN, CONN. | | ger. We send che complete set all re tent? your 
rame. No wither brazing or re a et We can fit 
LABEIS 80 Wr acklin a ee ota NE OO 
. * . . 
for cigars, P. Baer 
Pailin chee, er Oe ee: ODELS * EXPSRIMENTAL WORK. 
oo “pe ileal 8,244 Inventions develuped. Special Machinery. 
oS a en ares - E. V. BAILLARD, Fox Bidg., Franklin Square, New Yerk. 
cigars, Schmidt & Company | ASK | FOR Sar aru “the « Wich oan 
8 Reliable Headache Powders and quick shut 20 . 
or sdache powders, W. Rac Bg 8,240 It will save your ¢ oves, fingers Bit, » af L Hi OL -DE od 
Frankinmyrrb for tooth paste, C. Wright th Century Uinbrella Renna This SLEMA 
Chemical Company 8.237 is what A. H. BAMBERGER, 
Gutta Perchine for cloths, J. Milloy & soe 381 Broadway, RECEALED "MACHINE 
( the 
Midnight Dre for cigars, Sehmidt & Co Pat, Jan, 9, 19 trick New York. | 
"¢ Hair Restore f iir restorer a aenseunen 
less Hair Restorer Compar 8,242 
Pup for cigars, American Lithowrs yh > Y 
ic Company Pie: SIXTEENTH REVISED AND ENLARGED EDITION OF 1901. 
Rheumacine for a medicine, Webster Bros 
The Odor Heart Perfume for perfume WwW 
B. Madder 
RS ge ge ee yall The Scientific American 
cakes, R. B. Biseuit Compar 8,243 
The York Surface for a liquid surfacer 
» 2 ( \ A.. & T. lL. Welsh 8,255 
Trio Clul for cigars American Litho 
graphic ¢ ipany &, 252 
PRINTS. 15,000 RECEIPTS. 734 PAGES. 
Lait = ee Price, $5.00 in Cloth. $6.00 in Sheep. $6.50 in Half Morocco. Post Free. 
Printing Ink Company 110 
eo for perfumes, E. N. Lightner & ‘ This work has been revised and enlarged, 
ompany sh 
eo F< Suspensory for bandages, Gray 
qpeithograph Company eo... 4 900 NEW FORMULAS. 
“ or urfacer " 1 quid surfacer 
I. ty OA, As, &T. 1. Wels The work is so arranged as to be of use not only to the 


, New York. | 


A printed copy of tt necif ti Spec ialist, but to the general reader It should have a place 
J y of the specification ar 





2 ee: Se Ne eon ee ot nt in every home and workshop. <A circular containing full 
print issued since Sih, wi “ fu iS en vd os _ i . 
thie ofice for 10 cents. In ordering «|TABLE OF CONTENTS. will be sent on application, 
the name and number of the patent and “ a - 

remit to Munn & Co., 361 Broadway rhose who already have the Cyclopedia may obtain the 





Canadian patents may now be obtained by the 


~ 190T APPENDIX. 





ven ‘ inventions named in the 

going list, provided they are simple, at a coast of “ 

$45 each. If complicated the cose will be a littl Price, bound im cloth, $1.00, postpaid 
more For fall 


inatructions address Munn & Cvw., 
361 Broadway, New York. Other foreign patents | 
may also be obtained. . 





MUNN & CO., Publishers, 361 BROADWAY NEW YORK CITY. 
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Scientific American. 





MARCH 30, 1901, 
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STEAMBOILER: EXPLOSIONS 





Sr lec us 
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JM ALLON Pamper terre aay A 


: J-6-Pisnce - SECRATARY PALE. Bh hce 
—< f- MIDOUEEROS. 


MTEL 
High (lass— 
W orkmanship 


characterizes the 
WINTON 
MOTOR 
CARRIAGE 











J AMES “MEANS’ 
25° SHOE: 


a KNOWN AND APPROVED BY THE PUBLIC FOR 23 YEARS. 
HOE. T » So.o BY LEADING RETAILERS. 
= Made in a variety of styles and leathers. Sewed. Smooth innersoles, 


) D ibute tw 
Made in two weights indicated by (x) or (i) Samnuted a6 whelesnto hy 


wishin sarees” | MORSE & ROGERS OF NEW YORK. 


adber-« ioe of of sine . 
‘ 


fae sumule i» bere 

















2295 








weight best suited to your needs. 

















every detail of con 

struction. All parts 
prterciags wee 

». Motor of sim 
construction 

Go at any pace you Ii) 

© ARRIAGE co. 

BA 

New York 





PRICE $1,200. 

Speedy, eafe and durabie 
THE WINTON MOTOR 
496 Belden Street, Cleveland, Ohio, t 
BASTERN Derot, 10-162 Kast th Street, 


The Haynes-Apperson Co. 





We are the ploneer automobile manufacturers of 
America. Profit by our experience. We have passed 
the experimental stage and have something pra*tical to 
offer rite for eatalawue describing our gasoline syse- 
tem and one, t@#o and three seated carriages. 


THE HAYNES-APPERSON CO., KOKOMO, IND. 


The largest manufacturers of 


CHEMICAL 
FIRE EXTINGUISHERS 


in the world 
AGENTS WANTED. 
Write for territory, prices and terms. 


This applies to} 
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‘ “ BLECTRIC RUNABOUT. z | 
q In Sixth Year of Service. > 
4 > 
FORTY MILES ON ONE CHARGE. 
‘ The extraordinary mileage capacity of the (olumbia pleasure vebicles, e aul pps xd with new batteries, P 
q@ opens a muc h more extensive field of service for the perfected electric automobi Reliable, + ~ noise- § 
less, odortess, and operated by man, woman or child, the electric vehicle is the ideal automobile for points 
| yt | ee. amas — ape 5s pve ay TS »plied, iy ho prepares ° to furnish estimates - 
plants for charging ri 
‘ Send for 1901 ILLUSTRATED CATALOGUE, 
ELECTRIC VEHICLE CO., HARTFORD, CONN. ‘ 
: | 














MISSOURI LAMP & MFC. CO., | 
114,116 &1 18 Elm St., St. Louis, Mo.U.S.A. 


SIMPLICITY, | 
RELIABILITY, 
DURABILITY, 


Minimum Attention. 
Gasoline System 


writs 





St. Loule Meter Car- 
riage ‘ ®.,( & Vaod 
ar. Lours, M 


The Success Emery Grinder 
Ca 





¢ as fast as any erindstone with 
milf the effort One person does it all- by 
% power. Greatest grinder on earth for 
drills, castings, machine parts, tools, scissors, 
knives, etc. Invaluable for bicycle repairers, 
blacksem| the. jewelers, carpenters, butchers, 
Miands 4 feet high. Screws to 
wall and floor and is quickly and easily fixed 
} 4.000 revolutions per minute. Each machine 
Price 86,50 each. 
Buffalo, N.Y. 


rinds twie 





farmers, et« 


erated for shipment 
Buffalo Specialty Mfg. Co., 


CHARTER ENGINE 
USED e. 


py Any One 
For Any Purpose 
FU &.—Gasoline, Gas, Distillate 
Stationarios, Portables, Engines and 
Pu ‘umps, Hoisters 


¢?” State Your Power Needs 
CHARTER GAS ENG ENGINE CO. CO0., Box 148, STERLING, HLL mL. 


[i= SS GARPNIRDIESTOCR 


Revs tr ] 
ACO BRAS ren. Usa 


Carbide Feed 
LT ACETYLENE 
GENERATORS 


SS 








—~gern 


are endorsed by the t 
rnment, 
Pennsy!vania, 
and by all 
terested authorities 


Wove 
State of 
other disin- 
They embody the 
lat eat and most approved 
principles of construc- 
tion, and are guaranteed 
by the largest coneern 
engaged in the business 
to be of perfect work- 
manship. 

Made from the best 
material by expert me- 
chanics. 


ECONOMICAL AND SAFE. EASY OF OPERATION. 


J. B. COLT CO., Dept. s. 
21 Barclay Street, New York. 
146 Franklin Street, Boston. 
189 La Salle Street, Chicago. 
421 Chestnut Street, Philadelphia. 





(VIEW OF TRAIN BEARING FOURTEEN GRIFFIN MILLS TO iOLA CEMENT CO.) 


**“WMIOST - aaacaphooapennr AND ECONOMICAL.” 


1OLA PORTLAND CEMENT COMPANY. 


BRADLEY PULVERIZER CO., Boston, Mass. 


Gentlemen 
Mills in our plant. The writer has had a lar 
ing Portland cement clinker the Griffin Mill 
Each of the above mills has at times run over ten barrels per hour, and 
per hour. Yours truly, 


e¢ experience with most kinds of grinding machinery, 
is the most satisfactory and economical grinding mac 


(Sgd.) Per Joun 


catalogue of this remarkable mill, It will surely interest you and may save you money, 





ALWAYS 
READY 


No tinkering 
of a wheel and she works,"’ 





ind fussing. “ Just a turn 
For perfect power for boats there is noth 
ing made that in any sense competes with 


the 


Lozier Marine Gas Engine 


Our 1901 advance catalogue sent free 


upon request 
THE LOZIER MOTOR CO., 
26 WATER ST., PLATTSBURGH, N. Y. 














WATCHES! 


No advertisement can properly portray 
the striking effects proces ed in our 
watecbes. They are illustrated in our 

BLUE BOOK showing Ladies’ Watches 
in all metals and exquisite enamels; 
our 

RED pees |, Chewing Men’s and Boys’ | 
Watch 
with — a date attractive designs. 

Either Blue or Red Book sent on application. 


THE NEW ENGLAND WATCH CO.,, 
7 & W Malde n Lane, 149 State otre et, 
ew York Ci Chicago. 
at . kels Buitding, San Francisco. 













All varieties at \owest prices. Best Railroad 





Your inquiry as to the satisfaction the Griffin Mills are giving us duly received. 


on long runs has averaged nine and a half barrels each 
IOLA PORTLAND CEMENT CO., 


We invite everyone interested in reducing refractory substances to an even degree of fineness to write for descriptive 


THE BRADLEY PULVERIZER CO., BOSTON. 











by the | 


‘Bristol’ s Patent ‘Steel Bel Belt Lacing. 


The sim lest, » .cmengent 


and mos 
Fastening OF a kinds 
Sam- 








f belting. 
plea sent free. 


The Bristol Co, 


FiMISHED JOMNT _ Waterbary Conn. 


aan aow 


“ Pocket Kodak 
Portraiture ”’ 


| is the title of a daintily printed and 


Tre 








ue of latest Models for a stamp. | 
N, 14 Stockbridge St., Springfeld, Fass, 


CRUDE ASBESTOS 


SBESTOS FIB 


MINES and works, | R, H, MARTIN, 
THETFORD, P. Q. | office, sT.PAUL BUILDING, 
_ CANADA. 220 B’way, NewYork. | 


THE ELECTRIC HEATER.—A VALU- 
able paper, with working drawings of various forms of 
the electrical beaters, including electric soldering iron, 
electric pad for the sick, etc. 6 ilustrations. ScrEN- 
TIFIC AMERICAN SUPPLEMENT 1112. Price 10 cents. 
For sale by Munn & Co. and all newsdealers. 


COASTER 
CRRCIN BRAKE 


,O0O IN USE 


|instructive booklet about home pictu 
taking, h has just 
the Kodak Press. The 
all from the Kodak of 


Mr. Rudolf Eickemeyer, Jr., 
and include a number of his most charm- 
ing studies of child life. Free at the 
Kodak dealers’ mail. 


EASTMAN KODAK CO., 
Rochester, N. Y. 


Catal 
SMITH & WESSO 








been issued by 


illustrations are 


whi 





or by 
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ADDS PLEASURE AND SAFETY—ALL DEALERS SELL THEM 


















Track and Wagon or Stock Scales made, 
Also 1000 useful articies, including Sates, 
Sewing Machines, Bicyctes, Touls, etc. Save 
Lists Free. CHICAGO SCALE Co., Chicago. I, 


ales 


Money. 


Derroit, Micu., Oct. 16, 1900. 








We have forty-two 30 in. Griffin 
and is prepared to say that for grind- 
hine on the market 


r. 


Howimes, Managing Director, 





CETYLENE 


DO YOU KNOW that the most light, least trouble 
reatest comfort can be secured by using good burners. 
‘he best burner is D. M. STEV WARD'S WONDER, 

iW rite, nek osing 26 cents, for sample, 

STATE LINE TALC CO., Chattanooga, Tenn., U. 8. A. 








pore 
vee LICHT 
NEVER FAILS 


Expresses in a few words the marvelous merit of 


The Angle Lamp 


It is the only lignt that « gatinnee 
growl ng in popularity) 














It constantly demonstrates its immense superionty 
over certain new systems, notably gaso! and acety- 
lene, wh y experimental, hi explosiv 
and g e best. The 
Ang! f illumination for 
ve ace 











ue M. M. which A 
THE ANGLE.™ 
76 Park.” 


- 
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